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Oak Ridge National Laboratory

EXECUTIVE SUMMARY

This is the report of a visit to the Oak
Ridge National Laboratory (ORNL) by a
Working Group Assessment Team
(WGAT) to assess highly enriched
uranium vulnerabilities. Purposes of the
visit were: to review results of the sites’
self-assessments of current practices for
handling and storing HEU; to conduct an
independent assessment of these
practices; to reconcile differences and
assemble a final list of vulnerabilities; and
to issue a report to the Working Group.
This report, representing completion of
the ORNL visit, will be compiled along
with those from all other sites with HEU
inventories as part of a final report to the
Secretary of Energy.

Another objective of the visit by the
WGAT was to inform the public and local
stakeholders of the project's mission, its
methods, and the specific resuits of the
ORNL assessment. To this end, an "Exit-
Briefing” in conjunction with the Y-12 "In-
Briefing” was held on June 17, 1996, at
the conclusion of the visit to report
preliminary results. This meeting was
announced publicly and was readily
accessible to the public. Questions from
the public were addressed at the briefing.
This report contains an accounting of this
meeting in Appendix E.

The Site Assessment Team (SAT) had
conducted its self-assessment and a draft
report of their findings were made
available prior to the visit by the WGAT.
In a review of this self assessment, the
WGAT found the SAT report generally
adequate, but requiring some clarification
of details. Discussions with the SAT
leaders identified specific omissions and
unclear question set answers which
needed clarification/correction by the
SAT. Also, internal review by ORNL and
DOE managers, as well as corrective

actions based upon the assessment,
necessitated some updates to the draft
report. The SAT identified 15 facilities
which contained in-scope material and
WGAT walkdowns were conducted for
those facilities that had potential
vulnerabilities and a sampling of other
facilities to validate the thoroughness of
the SAT review. Team members
interviewed a number of workers and
managers, and discussed observations
with cognizant members of the SAT.

The ORNL site has a large number of
buildings containing relatively small
amounts of HEU. It was recognized early
that the entire Working Group
Assessment Team (WGAT) could not
walkdown and assess all buildings. Thus,
an evaluation of the contents of each
building was undertaken to support
decisions on optimum use of the time and
effort of the WGAT members in gaining
proper and valid insight into the true HEU
vulnerabilities.

Some safety analysis documentation had
been provided to the WGAT for review
prior to the site visit. The Molten Salt
Reactor Experiment (MSRE) contains
significant amount of U-233 in the facility.
Since it was assessed during the spent
nuclear fuel vulnerability assessment, the
SAT team considered MSRE out of scope
for the HEU assessment. The WGAT
team believes the MSRE is the facility that
has the highest potential for HEU
vulnerabilities for the ORNL site. A tour of
the MSRE was performed at the request
of the WGAT. The WGAT concludes that
the remedial action is well underway to
eliminate the vulnerabilities associated
with MSRE.

Building 3019 was viewed by the WGAT
as having the next highest potential for
HEU vulnerabilities on the ORNL site
because of the large quantity of uranium-

August 1996
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233 stored in the building. The Nuclear
Material Storage Vault-Building 3027
contains nearly all of the remainder of the
total in-scope HEU at ORNL. The
remaining buildings with HEU have much
smaller quantities of HEU.

The WGAT is concerned that the 15,000
liters of thorium nitrate solution, containing
130 g of U-233, is being retained and
used as neutron poison for waste

solutions containing plutonium. This does
not seem to be an appropriate disposition
of this material since this method will take
many years. This material has not been
declared a waste because of this use and
consequently has not been characterized.
If the pH of this solution is less than 2.0
and it were considered a waste, it could

be subject to RCRA permitting.

Continued storage indefinitely of this
material in a deteriorating single shell tank
is the concern. A plan should be

prepared to prevent spillage due to aging
of equipment.

The ORNL SAT had initially identified

eight potential "vulnerabilities" during their
assessment. As a result of proactive
disposition of two potential vulnerabilities,
and following detailed discussions

between the SAT Leaders and the WGAT
about duplication in one potentiat
vulnerability, the SAT decided to remove
three vulnerabilities from their repont.

The WGAT identified
vg\nerabi\ity‘ which h
this report. This vul
potential for more g
to workers, put not
publ'ic. With imple

a variant of one SAT
as been included in
nerability has high
evere consequences
to the environment or
mentation of additional

ms, the consequences
ly reduced.

The six potentia

Y it ”
for the ORN site :‘rg?rab‘“t'es identified
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Oak Ridge National Laboratory

1.0 INTRODUCTION

The objective of the Highly Enriched
Uranium (HEU) Environment, Safety and
Health (ES&H) Vulnerability Assessment
at the Oak Ridge National Laboratory
(ORNL) was to conduct a comprehensive
assessment of the ES&H vulnerabilities
arising from the storage and handling of
its current HEU holdings. The term
"ES&H Vulnerability” is defined for the
purpose of this project to mean conditions
or weaknesses that could lead to
unnecessary or increased radiation
exposure of workers, release of
radioactive materials to the environment,
or radiation exposure to the public. This
assessment was intended to take a
"snap-shot" of ORNL’s HEU holdings and
associated ES&H vulnerabilities in the
time frame of June 1996. This
vulnerability assessment process began
with the ORNL Site Assessment Team
(SAT) generating a self-assessment
report including proposed vulnerabilities.
The SAT identified 15 facilities containing
HEU which they considered might be in-
scope for purposes of this study. The
Working Group Assessment Team
(WGAT) performed an independent
assessment of the SAT report, conducted
facility walkdowns, and reviewed
reference documents such as Basis for
Interim Operation (BIOs), Operational
Safety Requirements (OSRs), emergency
preparedness plans, and procedures.
The results of the WGAT review and
"walkdowns" (a term as used here
incorporating visiting locations of HEU
material storage/use, document reviews,
and detailed discussions with cognizant
personnel) are discussed in Section 4.0.
The ES&H vulnerabilities that were
identified are documented in Appendix B

2.0 METHODOLOGY OF ASSESSMENT

The ORNL SAT in preparing the SAT
report responded to the question set,
identified and performed walkdowns of
their facilities, observed facility conditions,
identified HEU inventories, and evaluated
facility authorization bases. Using this
information, they performed barrier-
consequence analyses, evaluated
potential ES&H vulnerabilities, and
created Vulnerability Assessment Forms
as appropriate.

The ORNL WGAT performed walkdowns
of the facilities, verified and validated SAT
information, and identified additional
vulnerabilities, if appropriate.

The ORNL site has several buildings
containing relatively small amounts of
HEU. It was recognized early that the
entire WGAT could not tour and assess all
buildings. Thus, an evaluation of the
contents of each building was undertaken
to support decisions on optimum use of
the time and effort of the WGAT members
in gaining proper and valid insight into the
true HEU vulnerabilities.

The buildings were screened on the basis
of similarity of features and HEU
quantities. It was decided that the entire
WGAT team would visit eight buildings.
These buildings contain nearly all of the
total in-scope HEU at the ORNL site.
Instead of a very brief review of safety
analysis documentation for each facility, a
more in-depth review of the most
important documents for these key
buildings was performed. Of these eight
facilities, Building 3019 was viewed by the
WGAT as having the highest potential for
HEU vulnerabilities because of the
guantity of HEU present.

August 1896
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3.0 FACILITIES LIST

HEU facilities at the Oak Ridge National
Laboratory are as follows:

Building 3019: This building houses the
National Repository for U-233 and also
stores a large quantity of U-235, the vast
majority of which is commingled with
about one-fourth of its U-233 holdings.
Designed as a pilot plant for development
and demonstration of nuclear fuel
reprocessing, this facility has primary
confinement, secondary confinement,
storage wells, and laboratory areas.

Building 3027: This building is used for
the receipt and storage of nuclear
materials.

Buildings 3036 and 7001A: These

buildings are used for receipt, shipment,
and storage of transit nuclear materials.
but currently have no HEU stored inside.

Building 3500: This building contains
offices, shops, and laboratories for
instrumentation R&D. One taboratory is
used for the development of neutron
detectors (fission chambers) and contains

a small amount of HEU as source
material.

Bui|d?ng 3508: This building also
contains offices, sho

: ps, and iab i
for ‘nSthmentation oratories

! R&D. One laborato

lj L:sed for t_he.development of neutron K

aeS;ct‘c;rs {fission chambers) and contains

" a amount of HEY as source material
a negative pressure vauit.

Building 3525; This buil

facility used for ¢ ding is a hot cell

he examination,
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Building 4501: This buildin
offices, shops, laboratories, ang hot cal
for nuclear fuel cycle and reactor safe?k
R&D. It has less than 2 g of HEYy Y
including some U-233 in many sma||

containers of dilute solutions or Tesidues

9 Containg

Building 5505: This building, knowp as
the Transuranium Research Laboratory,is
an office and laboratory building usedy
scientific/technical personnel to condyg
experiments with various isotopes of the
transuranic etements. it has 27 g of HEY
as sources or samples in 10 packages.

Building 6010: This building houses the
QOak Ridge Electron Linear Accelerator
used for basic and applied physics
research. It has 236 g of HEU storedin
two-hour fire rated Mosler safes inthe
basement

Building 7710: This building is a generd
purpose facility with offices, labs, and
other special purpose rooms. lts principal
activity is the use of sealed sourcesto
develop improved methods of measuring
radiation fields and radioactive
contamination. It has 12 fission chambers
containing 20 g of HEU storedina vaull

Building 7824: This building, known as
the Waste Examination and Assay
Facility, is primarily used to perform
nondestructive examination and assay o
the contents of waste containers. 1tis
also in R&D on pulsed neutron, gamma,
and x-ray detection applications. it has
18 g of HEU as sources or metal foil.

Building 7930: This building is 810v®
box, hot cell, and laboratory facility

r
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Oak Ridge National Laboratory

Building 9201-2: This building, located
at the Y-12 Plant, is a fusion energy

research facility. It contains 48 g of HEU
in fission chambers and source material.

Building 9204-3: This building, also
located at the Y-12 Plant, is a Calutron
facility currently used for the
electromagnetic separation of stable
isotopes. It has a contained facility which
was used for the separation of actinide
isotopes but is now in safe standby
condition. It has 242 g of HEU primarily
as metal or oxides stored in three areas.

A summary of ORNL facilities with in-
scope HEU and their holdings is shown in
Table 3.1.

Table 3.1 - Oak Ridge National
Laboratory HEU Facilities

Building HEU Holding{g) U-233 Holding(g)

3019 796,410 423,605
3027 633 16
3500 71

3508 97

3525 130 1
4501 2 <<
5505 27

6010 236

7710 20

7824 18

7930 16

3036 & 7001A O

9201-2 48

9204-3 242

4.0 EVALUATION OF SAT REPORT
AND SAT IDENTIFIED
VULNERABILITIES

This section describes activities of the
WGAT at the ORNL. It conciudes with a
summary of the several ES&H
vulnerabilities identified by the SAT and
the WGAT.

As defined in the Project Plan, the SAT
was charged with the responsibility of
conducting a HEU vulnerability
assessment of the ORNL and drafting a
report of the results. When the draft
report was complete, the WGAT reviewed
the draft report, visited the site, conducted
walkdowns of identified facilities, and
participated in joint discussions with
individual SAT members to understand
fully their conclusions and to generate a
final, revised set of vulnerabilities.

As the first order of business, the
leadership of both teams conducted an
In-Briefing at the Audit Center in Building
2001 for Facility Managers.

Subsequently, an extensive array of
walkdowns, interviews, and document
reviews were facilitated for the WGAT by
the SAT representatives. The overall
results of the ensuing assessments are
reported building by building in the
remaining sections of this chapter.

The SAT identified one site-wide
institutional vulnerability (ORNL/Generic/
SAT/001, Seismic and Wind Capacity for
ORNL Structures Not Evaluated).
Although no analysis of ORNL structures
in accordance with the current DOE
Standard, DOE-STD-1020-94, exists to
show that a material release due to
Natural Phenomena Hazards is incredible,
the small holdings of HEU and U-233 in
facilities other than Building 3019 would
make any release consequences very
low. The vulnerabilities of NPH events for
Building 3019 are identified below and
their consequences evaluated.

The WGAT reviewed the site assessment
question set for each building in depth
and discussed with the SAT leaders
where information was missing or
otherwise lacking in depth or detail. The
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this conclusion. The WGAT walkdown of
the facility supported the SAT report
relevant to criticality safety.

The SAT initially identified five specific
vulnerabilities for this facility, but
combined two of the vulnerabilities upon
discussion with the WGAT. Discussion of
each of these vulnerabilities follows:

Vulnerability ORNL/B3019/SAT/001 -
Material Release in Storage Wells from
Aging/Corrosional Breach of
Packaging

This vulnerability is due to the failure of an
HEU can in a storage well from
aging/corrosion. While to-date no can
failures have been observed, some of
these packages are approaching 30 years
of age, and their condition has not been
observed since initial storage. Some hold
fluorine compounds which can degrade by
radiolysis and cause severe corrosion in
cans. The postulated material at risk is
1.3 kg of oxide powder and is an upper
limit in dispersible material for a single
package. The storage wells provide a
robust barrier to such release but 10
percent of the released powder is
assumed to reach the Vessel Off Gas
system. Most of the effluent in this
system is routed to an off-gas treatment
building where it is scrubbed with caustic
to remove acidic vapors and filtered
through roughing and HEPA filters.

These components are regularly checked
for performance. This effluent is
exhausted to the 3039 stack which is
located about 100 meters east-southeast
from Building 3018. In event of off-gas
treatment failure or shutdown, VOG is
also routed to the main Building 3019
ventilation system which provides HEPA
filtration prior to discharge via the 3020
stack. Such a release could be expected
to occur within five years in that some of
the packages are approaching 30 years of

age and have not been inspected. The
potential cause and effects of this failure
in barriers to release of the material was
verified by the WGAT.

The WGAT validates this as a potential
vulnerability due to the possible release of
fluorides from some stored materials,
presence of plastic in some packages,
age of many of the packages, potential
corrosion of the packages, and time since
any of the stored materials have been
inspected.

The DRAFT SAT Report identified
another vulnerability {Draft Vulnerability
ORNL/B3019/SAT/002), which involved
the failure of a U-233 can in a storage well
from fluorine generated by radiolysis
causing an unpressurized release. This
vulnerability was judged by the WGAT to
be the same as 001, above, and the SAT
was requested to combine the two
vulnerabilities.

The WGAT identified an additional
vulnerability related to this material and its
packaging because of planned
repackaging in the near future. This
vulnerability is presented in Section 4.1 of
this report as ORNL/B3019/WGAT/001.

Vulnerability ORNL/B3019/SAT/002 -
Potential Loss of Building Integrity,
Chimney Stack, and Failure of HEPA
Filter Equipment and Ventilation Lines
During an Earthquake or High Wind
Event

This vulnerability arises from the failure of
the HEPA filter equipment and the
collapse of the building during a severe
earthquake or extremely high wind. The
facilities assumed to fail have not been
analyzed per current DOE evaluation
criteria. The postulated material at risk is
0.169 kg of U-233. This is the total
amount of material located in places likely
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{o he impacted by such a natural
phenomena hazard {i.e., the labs). The
WGAT agrees with the SAT that such a
cansequence would not be anticipated
during the life of the facility. The WGAT
verified the hasis for the consequences of
this vulnerability.

The WGAT validates this as a potential
vulnerabifity due to the possibility for a
large earthquake causing faiture of
important structures holding the U-233
material. The age of the facility and its
construction to codes and standards differ
from today's requirements. Until future
analysis s performed, a prudent
assumption for the very unlikely event of
such an earthquake is that portions of the
facility housing U-233 would collapse,
material would be released into the
ventilation system, and, at the same time.
the ventilation system stack 3039 would
fait (brick tiner construction) and result in

falure of the HEPA filter housings
beneatn it.

Oak Ridge Nationg;bamt
20y

be anticipated during the facififay;
but subsequently modified the e
vuinerability to agree with the it
The potential cause and effeci?zhi's
failure were verified by the we

The WGAT validates this is a potiat
vulnerability due to the long reme'@g
this solution without direct inspen.
While a monitored sump existsileyes
is monitored daily, no inspectiorthe
integrity of the piping system an
components has been performe

Vuinerability ORNL/B3019/SAT -
Loss of Material in P-24 Tank [ta
Earthquake, Tornado, or Othepasiy
Scenario

This vuinerability involves the failef
tank P-24 containing thorium nitre
solution and 0 130 kg of U-233 dur &
earthquake. This tank has not be:

o,

analyzed per the current DOE eva™
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air lock, a receiving room, five storage
rooms or cells, and a mechanical
equipment room for electrical and
ventilation equipment. Each room is kept
focked. The building was specifically
designed and constructed for the receipt,
shipment, and storage of nuclear
materials. All nuclear materials are
received in closed, sealed containers, and
are stored in the storage cells.

Completed in 1979, the vault is
constructed of reinforced concrete 18
inches thick, with a 10-inch reinforced
concrete roof. The vault was designed
and constructed to withstand both a
0.15 g earthquake and a 360 mph wind.

The vault was constructed originally to
store nuclear materials. No material
processing is performed. Materials
handling involves only the receipt and
removal of closed containers.

Criticality Safety - Building 3027
contains a special nuclear material (SNM)
storage vault (Room 107) containing 633
g of HEU. This facility was not visited for
a walkdown by the ORNL WGAT, but the
SAT Question Set was reviewed. Double
contingency is applied to the HEU
holdings to ensure criticality safety, and a
nuclear criticality safety approval (CSA)
document has been performed. The
fissile material has been containerized
such that a criticality accident is not
credible for this facility.

4.3 Buildings 3036 and 7001A

Building 3036, known as the Radioactive
Material Shipping and Packaging Facility,
is a steel-framed and sheet-metal facility
located in the center of the main ORNL
complex. The current mission of the
facility is to prepare radiological material
for shipment to other DOE sites. HEU is
shipped to this facility for packaging for

DOT shipments offsite. The DOT
package is forwarded to Building 7001A
for pickup by the transportation carrier.
The team did not visit the facility due to
time constraints.

The design basis of the building structure
is unknown and a seismic or high wind
event could potentially collapse the
building. While there was no HEU
present in the facility at the time of the
SAT assessment, the material will be
packaged and in a storage cabinet,
double packaged awaiting placement into
a DOT shipping container, or already in a
DOT container. The SAT did not identify
any vulnerabilities associated with this
facility. The WGAT reviewed the DRAFT
SAT report, dated June 3, 1996, and
concurs with that assessment based on
the storage and packaging conditions for
HEU.

Building 7001A is the isotope vault and is
part of Building 7001, General Stores,
located in the far east portion of the main
ORNL complex. Itis an open top
concrete block vault with a steel door. It
stores radioactive isotopes, which are not
immediately delivered to operating
organizations at ORNL, in their DOT
shipping containers. The team did not
visit the facility due to time constraints.

The design basis of the building structure
is unknown and a seismic or high wind
event could potentially collapse the
building. While there was no HEU
present in the facility at the time of the
SAT assessment, the material stored in
the facility will be in DOT transportation |
containers. The SAT did not identify any
vulnerabilities associated with this facility.
The WGAT reviewed the DRAFT SAT
report, dated June 3, 1896, and concurs
with that assessment based on the
storage of HEU in DOT transportation
containers.
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The entire WGAT visited Building 3508
and were escorted to the lab where the
material of concern was stored by Bill
Koch. This lab is in a secure area,
requiring badge reader access. The lab
appeared to be orderly and clean.
Despite being an alpha lab earlier, the HP
surveillance records indicated that it was
clear of removable contamination. It
contained a large glovebox, and several
walk-in size vaults against one wall one of
which contained the HEU. The WGAT
concluded that no vulnerabilities were
associated with the use or storage of
sources in this facility.

4.6 Building 3525

The Irradiated Fuels Examination
Laboratory (Building 3525) is used to
examine radiation effects on both
experimental fuels and materials through
microstructure analysis and gamma
spectrometry, and is also used to process
Ir-92 for commercial use. The facility is
located at ORNL at the corner of Central
Avenue and Fourth Street. The cell
structure is ventilated to the 3039 stack
which is approximately 275 m south of the
nearest public access. The facility was
designed for the handling of high levels of
radioactive materials by incorporating
shielded concrete walls, shielded viewing
windows, and remotely operated handling
equipment. Facility features include, in
addition to shielding for gamma radiation,
material containment through negative
pressure differentials between areas, and
equipment for remote operations. The
atmosphere is not inert; the cell area is
maintained at the most negative pressure,
with other areas outside the cell at less
negative pressure. The building, except
for the hot cell storing HEU, is completely
protected with an automatic wet-pipe
sprinkler system.

Building 3525 has fissionable material
mass limits for either the hot cells or
storage wells of 2 kg for process
materials. These limits were established
primarily for spent fuel inspection and
repackaging operations.

The majority of the in-scope HEU material
is presently stored outside the hot
cell/storage well areas. This material
outside the hot cell/storage well areas is
limited to the ORNL Facility Material
Control Limit of 250 g. {f any of the HEU
were to be moved from the 250 g limit
area into the hot cell/storage well areas,
NCS requirements specify that the HEU
must be accounted in the total hot
cell/storage well area inventories for the
purpose of not exceeding the 2 kg limit
noted above.

Using engineering judgment, a criticality
accident in the Building 3525 hot celis or
storage well areas is not considered
credible based on the form, geometry,

and limited quantities of the fissile
material, i.e., spent reactor fuel plus minor
amounts of sources and samples, with
strict mass controls applied. Qutside the
spent nuclear fuel process area, criticality
is not credible given strict adherence to
the ORNL Facility Material Control Limit
(250 g) for the HEU samples and sources.

In accordance with DOE Order 420.1,
Section 4.3 (or DOE Order 5480.24 and
its Interpretative Guidance), where a
criticality accident is incredible, a criticality
alarm system is not needed; and
therefore, one is not present in Building
3525. The WGAT agreed with this
evaluation of criticality safety. The WGAT
walkdown of the facility supported the
SAT finding relevant to criticality safety.

The ORNL WGAT reviewed the DRAFT
SAT report, dated June 3, 1996, and was
given a briefing of the facility and
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The WEAF facility is normally occupied by
fewer than 15 personnel from the Waste
Management and Remedial Action
Division. The primary mission of the
facility is to provide nondestructive assay
(NDA) and characterization of low level
radiological contaminated solid waste
contained in metal drums. The assay
equipment in the building includes the
Active Passive Neutron Assay Machine,
real time radiography X-ray machine, and
a Gamma Assay Machine. The HEU (<20
g) in this building exists in eight separate
sealed sources in oxide form (1.3 g total)
and in a damaged source (17 g) stored in
a locked metai cabinet.

On June 7, 1996, the entire WGAT visited
Building 7824 and were escorted through
the building by Richard Bailey (Facility
Manager) and Jim Madison. The building
operations are orderly and clean with
appropriate attention given to good
housekeeping conditions. The sealed
HEU sources are controlled inside a
locked metal cabinet in the assay portion
of the building near the real time
radiography unit (RTR). The WGAT
reviewed the ORNL DRAFT Site
Assessment Team Report, dated June 3,
1996, and concur with the findings of that
report that there are no vulnerabilities
associated with the storage or use of HEU
sources in this facility.

4.12 Building 7930

Building 7930 is a three-leve! structure
with partial basement constructed in
1964—67 that houses a heavily shielded
hot cell facility, laboratories, support
areas, and offices located about one mile
southeast of the main ORNL complex. lIts
inventory of HEU in various forms (e.g.,
oxides, metals, powders) totais 16 g. The
WGAT reviewed the DRAFT SAT report,
dated June 3, 1996, and concurs with that
assessment that no vulnerabilities exist.

The team did not visit the facility due to
time constraints.

4.13 Building 9201-2

Building 9201-2, located at the Y-12 Plant
site, is operated by the Fusion Energy
Division. The building is located in the
eastern part of the Y-12 Plant
approximately 500 m from the nearest
public access on Bear Creek Road.
Building 9201-2 is a heavy
noncombustible construction with
reinforced concrete piers supporting a
monolithic concrete floor. The concrete
roof is supported on unprotected steel
truss members. Exterior walls consist of
concrete supporting columns with brick fill
between columns. The 47 year-old
building contains two major facilities: the
Advanced Torodial Facility (ATF) and the
Radio Frequency Test Facility (RTF). In
addition, it contains several minor facilities
including many laboratories, some shops,
and specific experiments. The WGAT
team did not visit the facility due to time
constraints.

The HEU storage area consists of two
locked cages and a hot cell within a
focked vault on the west side of the
building. The HEU sources (fission
chambers) are not presently used, but are
left over from ATF experiments performed
several years ago. A total of 48 g of
material are contained in various fission
chambers and in a small source within a
sealed drum. Because the material is
stored in rooms in the interior of the
building and HEU is in metal containers,
material release to the atmosphere is
unlikely. The SAT did not identify any
vulnerabilities associated with this facility.
The WGAT reviewed the DRAFT Site
Assessment Team Report, dated June 3,
1996, and concurs with that assessment
based on the storage locations and
material packaging conditions for HEU.
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Building 3019 facility management have
indicated to the WGAT members that
additional engineered systems will be
considered during the planning for the
repackaging operation and the current
Basis for Interim Operation (BIO) does not
necessarily constitute authorization for the
repackaging operation. These
understandings are necessary to assure a
lower consequence to the workers.

6.0 WGAT REVIEW OF THE MOLTEN
SALT REACTOR EXPERIMENT (MSRE)
STABILIZATION PROGRAM

The WGAT visited the MSRE on June 12,
1996, as this facility was identified as a
significant vulnerability during the Spent
Fuel Vulnerability Assessment. Jim
Rushton briefed the team on the current
conditions of the facility and plans for the
stabilization. The MSRE remains a
significant vuinerability due to the large
guantity of U-233 stored as an unstable
fuel salt within the shutdown facility
systems. The stabilization program,
documented in DOE/OR/01-1333&V1 R2,
“Site Integrated Stabilization Management
Plan (SISMP) for the Implementation of
Defense Nuclear Facilities Safety Board
Recommendation 94-1," is well funded,
staffed, and a target for completion
established. The program also has
sufficient visibility to assure that progress
is managed and appropriate safety
oversight is provided for the hazards
involved.

The purge and trap operation is
approaching a readiness review. The
equipment that has been designed is in
place to remove the UF, that is on the
Auxiliary Charcoal Bed and in other
locations by purging and collecting this
material in @ new sodium fluoride trap.
Any fluorine gas that has been generated
by radiolysis will be collected on an

aluminum trap. This reactive gas removal
program is particularly important because
of the mobility of UFg and its potential for
reaction with water to form UO,F,, a
highly radioactive vapor when the uranium
is isotope U-233.

7.0 PROGRAM REVIEWS
7.1 Fire Protection Program

Responsibilities and authority for the fire
protection program for ORNL are
described in the DRAFT document
currently being written for the site. The
document is entitled “Fire Protection
Program Description.” Overall content of
the program was reviewed, and specific
issues were discussed with David Baity of
the Fire Protection Engineering
Department and Harold Rose, the ORNL
Fire Department Chief. Primary
responsibilities for fire safety, fire
prevention and protection, and fire
extinguishing activities are divided
between various groups at the site
including Fire Protection Engineering,
Facility Operations personnel, Fire
Department, and Maintenance/Utilities
personnel.

Buildings containing HEU are fully
protected by automatic sprinkler systems
designed and installed in accordance with
nationally recognized standards published
by NFPA. Discharge of water from a
sprinkler system initiates a waterflow
alarm which is automatically transmitted
to the central fire alarm receiving station
located at the Fire Department (with
secondary alarm receipt at the site LSS).
Water control valves for automatic
extinguishing systems are provided with
electrical supervision (tamper switches)
and locked in the open position to ensure
water supply availability. A review of
selected Fire Protection Engineering
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Assessments indicates the water supply
for fire protection use should be adequate
and reliable. Manually activated flre alarm
slations (pull boxes) are provided in each
building. A full-time fire department s
available for response to fire events 24
hours a day. Fire department manpower,
training, equipment, and organization
appear to be satisfactory.

New buildings and major modifications of
existing facilities are reviewed by Fire
Protection Engineering prior to start of
work. Fire Protection Engineering also
conducts engineering assessments of
each building on a regularly scheduled
basis which varies from one to five years.
The specific schedule assigned each
building depends on various factors such
as the significance of the program
mission, fire hazards, potential fire event
consequence, and property value. The
assessments document building size and
construction, fire hazards, combustible
load, personnel occupancy load and
egress capability, installed fire detection
and extinguishing systems, credible and
maximum fire loss potential, and a
description of outstanding
recommendations for improving fire
safety. These assessments are routed to

the Eire Department for their use in
routing training sessions.

Surveitlance, testing, and maintenance of
fire detection and extinguishing systems
and equipment ig conducted by Fire
Department personnel and facility
personnel from the Maintenance and
_Utihty sections, as appropriate, Various
mspggtton, Surveillance, and testing
?CUVIUES are performed on scheduled
;equenqes established by the ORO Fire
revention and Fire Protection Policy, 6th

edition. The frequencies recommended

by NFPA st5
folovied o ndard 25 are not being

oo DOE_the current time per 3 July
approved equivalency
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Maintenance of systems and

appears to be satisfactory bag
results of the walkdown of Speigi:mﬁ the

facilities at the site by the WGAT tespy;
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Monthly fire prevention inspections=.e_
performed by Fire Department pers;;mpg
for each building at the site. These i
inspections include a review of genzzzt
housekeeping, control of combustitiae
control of ignition sources, angd ove:a:';;lﬁ,eg
prevention. Combustible loading as
ignition source control appear satisiaciony
based upon the results of the walkéowr of
specific facilities at the site by the WGaT
team. Facility operations staff appear to-
have a good safety culture and
awareness of fire safety issues. Cenirg!
of hot-work activities, such as cuttirg and
welding operations. which could seve as
an ignition source are controlled by
Industrial Safety Procedure 15-8.8,
Revision 3. “Welding, Burning and
Hotwork Fire and Health Protection™ 7+ 3
procedure was reviewed and is
appropriate for the conditions.

Pre-fire plans have been developed by
the Fire Department for all significant
buildings. The pre-fire plans are reviewed
on a rotating three-year cycle to maintain
the plan information current and up-to-
date. Some of the pre-fire plans appear
to be adequate. However, others are
incomplete. Locations of specific fire
hazards and radiological concerns should
receive more prominent mention with
additional detail provided in the pre-fire
plans. In addition, some pre-fire plans
contain inaccuracies which should be
corrected. As an example, the pre-fire
plan for Building 7824, dated Augus!
1993, indicates fire detectors are installed
in the building but that theré isno
sprinkler protection. The Fire Protection
Assessment, dated March 1995, indicates
the referenced fire detectors Were
removed and replaced with automatic
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sprinkler protection during a major
modification of the building in 1994.
When significant changes occur, pre-fire
plans should be updated promptly so that
the information can be used by Fire
Department personnel during their routine
training sessions.

7.2 Radiological Protection Program

During the WGAT evaluation of the ORNL
Radiological Control Program, information
was gathered primarily through facility
walkthroughs, personnel, interviews, and
through the review of documents including
the site Radiological Protection manual
and procedures, surveys, and monitoring
information.

The WGAT evaluated a number of areas
of the ORNL Radiological Control
Program to identify the potential for
inadequacies that might lead to ES&H
vulnerabilities to workers for internal and
external exposure. Inadequate
Radioclogical Control Program practices
could also make the public vulnerable to
highly enriched uranium and lead to
contamination of the environment. All
elements of the Radiological Control
Program fall within the purview of the
Office of Radiation Protection.

Operational radiological control is
fundamentally the responsibility of the
worker and the Radiological Control
Technician (RCT) assigned to the facility
or area. Daily preparation for operational
radiological control varies in its degree of
formality at the facilities, but is
coordinated between work supervisors
and Radiation Protection supervisors and
RCTs. Radiological Work Permits
(RWPs) provide the principal means to
evaluate and control work in radiological
areas.

Worker radiological protection for HEU is
aided by the fact that ORNL is on a
"transuranic standard" based upon its
past and current mission. This means
that alpha contamination limits for HEU
are considerably higher than the
standard/default limits used at ORNL, i.e.,
as much as 10 times higher for air
concentrations to 50 times higher for
surface contamination.

Radiological training programs for general
employees, radiation workers, and
radiation protection technicians are based
on DOE-approved programs. The training
program for the RCTs was developed
using a performance based approach.

RCTs routinely monitor the radiological
condition of their facility, including general
radiological monitoring, surface
contamination monitoring, source control,
and workplace air monitoring. General
radiological monitoring is provided to
characterize the radiological conditions in
a facility as well as in direct support of
individual jobs. Routine surveys and their
frequencies, ranging from daily to
quarterly or even annually, are based on
the actual or potential level of
contamination and the frequency of
access of facility personnel and are
documented in technical basis documents
that are revised periodically. Workplace
air monitoring involves the use of
continuous air monitors for job coverage,
portable air samplers, and personal air
samplers, if needed. Air monitors are only
one part of an overall system of
radiological detection and control, which
includes a bioassay program, area
surveys, and contamination monitoring of
personnel and equipment.

The use of respiratory protection for
workers is required when areas are
pgtds o' b ed t't th
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in-scope material holdings is U-233.
Since the specific activity of U-233 is
more than a thousand times greater than
that of U-235, it results in much greater
consequences of the potential
vulnerabilities. All but one of the
vulnerabilities for the ORNL site pertain to
this facility. The WGAT validated the four
SAT vulnerabilities and identified an
additional one. This WGAT-identified
vulnerability applies to the planned
repackaging of stored U-233 containers
since the storage facility is currently
inactive.
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APPENDIX A

WORKING GROUP ASSESSMENT
TEAM MEMBERSHIP
AND BIOGRAPHICAL SKETCHES

HAROLD M. BURTON
Senior Safety Expert, SCIENTECH, Inc.

Harold Burton holds a Bachelor of
Science degree in Chemical Engineering
from the University of Texas (1964) and a
Master of Engineering degree in Nuclear
Engineering from the University of Virginia
(1969).

Over his 30-year career, he has managed
numerous complex technical projects in
DOE programs and in the private sector,
including those involving sophisticated
test reactors, and the life extension and
production assurance program for the
largest production/power reactor. He
managed the R&D, design, equipment
procurement, construction, NRC licensing
and EPA permitting, and startup of an
HEU fuel fabrication plant for the Naval
Reactors Program of DOE. This facility
included a Category 1 vault and was
licensed by the NRC. He managed
planning of the decommissioning of a
HEU commercial fuel fabrication plant; the
plant was deactivated and has been
cleared by the NRC for unrestricted use,
He has analyzed safety of many
production reactors, performed analysis of
emergency systems for commercial
nuclear reactors, managed the safety
analysis of the LOFT reactor for
intentional loss of coolant accident testing
to meet 10 CFR Part 20 regulations,
managed the TMI accident evaluation and
examination program to improve
understanding of severe core damage
phenomenology, managed analysis of
safety, safeguards, and security of an
HEU fuel fabrication plant, and performed

risk assessments of several DOE
facilities. He participated in the
assessment of reactor irradiated nuclear
material storage across the DOE
complex. Recently, he led the
development of a process for assessing
the safety of the storage of spent nuclear
fuel and plutonium in the entire DOE
complex, and was involved in the low-
level waste complex-wide review
assessment working group.

FRANK Y. CHEN
Nuclear Engineer, DOE/EH-34

Frank Chen received his Bachelor of
Science, Master of Science, and Ph.D.
degrees all in Nuclear Engineering. He is
currently a nuclear engineer in the Office
of Engineering Assistance and Site
Interface in DOE's Office of Environment,
Safety and Health. Mr. Chen has over 23
years of professional experience in the
nuclear industry from engineering and
design (five years in Bechtel), plant
operations (received formal training for
nuclear plant Senior Reactor Operators
and served as part of the operation crew
at Indian Point Unit 2), and engineering
evaluation and analysis (10 years with
Toledo Edison). He held various
management positions such as senior
engineer, shift technical advisor, nuclear
analysis manager and simulator
engineering supervisor.

Mr. Chen joined DOE in 1990 in the Office
of New Production Reactors (NPR). He
had responsibilities in the nuclear safety
related system design including the digital
plant control and protection systems.

Following the cancellation of the NPR
program in 1992, he joined the Office of
Nuclear Safety as a supervisory nuclear
engineer. He managed the New Start and
Design Review project and made
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significant contributions in the Operational
Readiness Review {ORR) of the
Replacement Tritium Facility (RTF). He
also organized teams and performed the
Technical Safety Reviews of the Defense
Waste Processing Facility, In-Tank
Processing Facility in Savannah River, the
West Valley Demonstration Plant in New
York, the Chemical and Metallurgical
Research Lab in Los Alamos National
Laboratory and the Tank Waste
Remediation System (TWRS) at Hanford.
Mr. Chen is a registered Professional
Engineer in the state of Michigan

JEFFREY L. KOTSCH

Senior Health Physicist, SCIENTECH,
Inc.

Jeff Kotsch holds a Bachelor of Science
degree 1n Biology frem Lehigh University
(1974). a Master of Science degree n
Zaocology and Physiology from the
University of Wyoming (1977), and a
Master of Science degree in Radiation
Health from the Graduate School of Public
Health at the University of Pittsburgh
(1978). He is a Certified Health Physicist
(Comprehensive) by the American Board
of Health Physics (since 1986).

Mr. Kotsch has over 17 years of
Operational, regulatory, and oversight
experience in radiological protection in
both the government and commercial
ngclear industry. He has been involved
with worker, environment, and public
safety evaluations for DOE/EH, EM, and
DP‘.' Nuclear Regulatory Commission
radiological protection reviews and
NSpections; the Plutonium Working Group
environment. safety and health
vulnerabity assessment for DOE /EH
3\r;d the Low-Level Waste Managemeﬁt
fofg‘(‘;‘é{goup vulnerability assessment
desiq dmA He assisted DOE/H 1n the
S GEvElopment and implementaton
Augus 1555~~~
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and implementation of
protection standard 4
Mr. Kotsch's previous
nine years as head of
radiological protection
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NRC as a licensing P
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10 the reyision
teir ragiagon
O CRR pyy
EXperience jngezs
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roject Manager

DAVID S. MOWRER, P.E,
Principal Engin
Loss Control

eer, HSB Professions!

David Mowrer received his Baches: ¢
Science degree in Fire Protection
Engineering from the iliinois Instiye ¢
Technology (1971). He has 25 years <
fire protection engineering expenan:z
with emphasis on industrial fire prevz~ -
and protection His current
responsibiities as an engineering
consuttant with HSB PLC include qua';
assurance audits, comprehensive fre
hazard analysis, computer-based fire
modeling, fire detection and suppiess:’
system design and evaluation.hy_drau‘:
calculations, life safety code stuqes‘ @
compliance evaluations, and piod
management for projects involving
commercial nuclear plants and DOEy-
owned nuclear facilities throughout 112

country.

Mr. Mowrer is familiar with NFPA -
Standards, DOE Orders, NRC QU‘d‘?‘“‘“
and OSHA requirements related lodife
protection. He s certified as aléa
auditor for nuclear power P‘?’“f "
Programs (ANSI N45.2.23), le amiier
with NQA-1, and serves a ”eﬂall(}ﬂﬁ
protection consultant to the lm‘w v
Atomic Energy Agency. Mr. cer
registered Professional Eng‘t‘)‘oth e
California and a memperof s
Society of Fire Protection Eng
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the National Fire Protection Association
serving as a member of three technical
committees.

WOODROW WILSON PITT, JR,,
PhD, P.E.

Adjunct Professor and Assistant
Department Head, Texas A&M

University

Wilson Pitt was born in Rocky Mount,
North Carolina, and received his Bachelor
of Science degree in Chemical
Engineering from the University of South
Carolina in 1957, He received his Master
of Science (1966) and Ph.D. (1969)
degrees in Chemical Engineering from the
University of Tennessee. After a three-
year stint as a commission officer in the
U.S. Navy, he returned to the Chemical
Technology Division at Oak Ridge
National Laboratory in 1960, where he
worked briefly before being called to
active duty. At ORNL, he was
Development Engineer in the
development of various nuclear fuel
reprocesses. After a year of educational
leave, he returned to ORNL and was
involved in the development of clinical and
environmental instrumentation. As
Manager of Biotechnology and
Environmental Programs, and later Head
of the Engineering Development Section
of the Chemical Technology Division, he
led R&D in environmental control
technology, nuclear and hazardous waste
management.

Upon retirement from ORNL in 1990, Dr.
Pitt joined the faculty of the Department of
Nuclear Engineering at Texas A&M
University, where he teaches and
conducts research in waste management
and the nuclear fuel cycle. Dr. Pittis a
registered Professional Engineer in Texas
and Tennessee and a Feliow of the
American Institute of Chemical Engineers.

BURTON M. ROTHLEDER
Nuclear Engineer, DOE/EH-31

Burt Rothleder received his Bachelor of
Science degree in Physics and Master of
Science degree in Nuclear Engineering
from the Massachusetts Institute of
Technology. He has the principal staff
responsibility for nuclear criticality safety
policy and standards, and related
technology, at DOE. He represents DOE
in its relationships with its affiliated
national laboratories and contractors. He
deals with the DOE Criticality Safety
Order and the Criticality Safety DOE
Standard. He is involved in criticality
safety technology development and
information exchange. He is a member of
the DOE Nuclear Criticality Experiments
Steering Committee (established by the
Secretary of Energy in response to a
Defense Nuclear Facilities Safety Board
Recommendation) and former Co-
chairman of the Methodology and
Experiments Subcommittee of the
Steering Committee. The Committee
determines which criticality experiments
need to be performed (and with which
priority), which criticality experiment
facilities need to be maintained, and
which analytic models and computer
codes need to be developed to evaluate
criticality safety conditions.

He coordinates the annual DOE Nuclear
Criticality Technology and Safety Project
(NCTSP) Conference and Workshop. For
the 1995 NCTSP, he originated and
organized an Embedded Topical Meeting,
"Misapplications and Limitations of Monte
Carlo Methods Directed Toward Criticality
Safety Analysis." Most significant for
criticality safety analysis was the
exchange of information on Monte Carlo
sampling procedures and techniques.
Monte Carlo sampling poses a potential
analytic vulnerability for criticality safety
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evaluations. He is a member of the
American Nuclear Society (ANS) N-1G
(Nuclear Criticality Safety) Commlttee.
and is a member of the Executive
Committee of the Nuclear Criticality
Safety Division of the ANS. He is also a
member of the Working Group for
ANSI/ANS-8.22 (proposed), "Nuclear
Criticality Safety Based on Limiting and
Controlling Moderators.”

Aside from criticality safety, he was a
member, and Deputy Team Leader, of the
DOE Plutonium Vulnerability ES&H
Assessment Team. This team planned
and performed site inspections and
evaluated real and potential conditions
that could adversely affect the
environment, safety, and health of
workers and the public as a result of the
changing DOE mission regarding the
production and deployment of piutonium.

For most of his career, his principai focus

wiae nnrlear Aacion im ame~ Loand

management, and core operational
analysis for pressurized water reactors
(PWRs). In this regard, he was the author
of several technical articles and papers,
He developed the fundamental techniques
used to perform intercycle fuel shuffling
and to emplace burnable absorbers.
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APPENDIX B

WORKING GROUP ASSESSMENT TEAM
VULNERABILITY ASSESSMENT FORMS

ES&H Vulnerability Assessment Form

Vulnerability #
Site: ORNL Building/Facility: 3019 Complex WGAT #: ORNU/ B3019/WGAT/001

Block 1: Title of the Vulnerability. (<20 words)

Failure of U-233 Oxide Can During Handling

Block 2: Executive Summary. (<50 words) Concise description of the sequence of
events leading to the vulnerability.

Due to potential corrosion and gas generation, a can of U-233 oxide powder could
rupture during removal from its storage well. If can handling were performed using past
practices, this would result in a material release, potential contamination and exposure
to the workers, and dispersion of material within the facility. The facility atmosphere in
the penthouse, where the storage wells are located, is vented through the RDF main
ventilation system which contains three sets of roughing / HEPA filters in parallel. The
discharge is through the stack and the nearest member of the public is at the site
boundary, 240 meters away.

Block 3. Describe the condition or weakness, including the material, material form,
guantity (if unclassified), packaging type and number of packages, and facility and
other barriers that contribute to the vulnerability.

Vulnerability Description/information

Material and material form U-233in oxide form

Material at risk (approximate mass [kg] and 4 kg of 91.4% U-233

composition of material which may participate in the 7.7% U-234

release—not necessarily the inventory of material at a 8% U-235

given location) 165 ppm U-232

Packaging type and number of packages CO, BO, CO

Facility and other barriers Only Personnel Protective Equipment are

barriers to worker contamination and
exposure. The facility HVAC system is a
barrier to release 1o the environment and
public.

Condition or weakness U-233, such as stored in Building 3019

storage wells, is highly radioactive and some
are in oxide form which are dispersible. The
packaging is up to 31 years old. J
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ES&H Vulnerability Assessment Form

Vulnerability #
Ziter ORML Building/Facility: 3012 Compiex WEAT #: ORNU B2019/WGATN0

Block 4 Potential causes and eifects of barries faiiure thaf contribute 1o the
vulnerability.

The potential causes of the can failure could be corrosion j:;f th{j can from exems
moisturs, presence of HF or flucrine gas as 3 result of radiolysis of UF, from other cans
in the storage weli, and gas buildup from radiolylic damage to plastic between the inner
and puler can.

The effzcts of barrier (can) weakening is a releas
operalions.

o
oy

4

f the U-233 oxide during hargiting

Block 5. Compensatory measures ihat reduce the severily of the vulnerability.

Pzrsonnel Protective Equipment could be employed 1o reduce worker exposure snd
contamination. Currently the cans are handled using 2 long handled too! with a uciion
device to 6ift the can by is uppermost id. This handling could result in cap failurs i the
fid 1o can oint were corroded.

Block 6. Possibie consequences of the vuinerabilils

A material release into the penthouse would result and cause contamination and
exposure to the operators handling the can. Some of the material would be picked up

in the facility ventilation system and exhausted through a roughing filter and HEPA fiter
before discharge through the building stack.

Block 7: Time period in which the consequences of the vulnerability might occur {£.q.,
Uto 5 years: § years to facility end-of-fife; may not occur ducing facility lifetime).

This potential vulnerability might occur in 0 to 5 years since removal from the storage
wells will pe a major activity as soon as equipment is readied to support a planned
Epackagmg. Currently the repackaging is to start in 1999.

August 1998
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ES&H Vulnerability Assessment Form

Vulnerability #
Site: ORNL Building/Facility: 3019 Complex WGAT #: ORNL/ B3019/WGAT/001

Block 8: Comments, views, or plans by the site operations office and site contractor
relative to mitigating or minimizing any potential vulnerability. Describe the plan and
schedule of corrective actions (if any).

Planning for the scheduled inventory inspections program is continuing, including plans
for repackaging material as necessary. Prior to performing this activity on material that
has been in extended dormant storage, a review or assessment of operational
preparations will be performed using applicable guidance from DOE on operational
readiness reviews. This review will provide assurance that engineered and
management controls have addressed the hazards involved and will provide
appropriate protection for workers in the event of can failure during handling.

The Basis for Interim Operation (BIO) included evaluation of safety issues associated
with handling a single, worst-case can of U-233. However, facility management
recognizes that such evaluation does not necessarily constitute authorization to
conduct handling activities on special case material that has been in long-term storage.
Future updates to the BIO will determine if any additional engineered barriers for
worker protection are required. This update will be incorporated (or documented
through the USQD process) prior to conducting such activities.

L |
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Appendix C

Classification of Vulnerabilities
by Likelihood and Consequence
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United States Government

Department of Energy

memorandum

DATE:

REPLY TO
ATTN OF:

SUBJECT:

TO:

September 24, 1996

Frank Chen, Working Group Assessment Team Leader, Oak Ridge National Laboratory

Addendum to Highly Enriched Uranium Working Group Assessment Team Report -
Vulnerability Classifications

Sarbes Acharya, Project Leader, HEU Vulnerability Assessment

The Project Support Group performed initial vulnerability classifications (likelihoods and
consequences) based on information contained in the vulnerability assessment forms
(VAFs) completed as a part of the site assessments. During the Vulnerability
Prioritization Meeting held on July 16-19, 1996 at the Washingtonian Marriott, as well as
the Second Working Group Meeting, held on August 13 and 14 at the Gaithersburg
Hilton, the classification results were reviewed and finalized by the Working Group and
Site Assessment Team Leaders and the Project Support Group. The final results of the
vulnerability classifications supersede those contained in prior versions of the Working
Group Assessment Team (WGAT) report.

This memo, together with the attached final vulnerability classifications for the Oak Ridge
National Laboratory, is recognized as an addendum to this WGAT report.

Ll 9l

Frank Chen, Workiné Group Assessment Team Leader
Oak Ridge National Laboratory

Enclosure: Table of final vulnerability classifications






HEU Assessment VAF Summary

VAF Volume |l Like Conse- VAF
. - Reference -li- quences Cate
Site Facilit umb Descriptio
y Number ription No.PartASect. hood W P E gory
Site ORNL
ORNL B3019 SAT-001 Failure ol storage wrell containers due to aging and corrosion. 8/4.1 +H L - " MP
ORNL B3019 SAT-002 Earthquake- and wind-caused failures of building and equipment, with 8/4.1 + VL M M H FC
releases.
ORNL B3019 SAT-003 Leakage of Tank P-24 solutions during Iransfer operations. 8/4.1 + V0L M L M FC
ORNL B3019 SAT-004 Failure lo evaluate Tank P-24 for resistance to earthquakes, tornados, or 8/4.1 + VL L L L FC
missiles.
ORNL B3019 WGAT-001 Polenlial corrosion, gas generation, and failure of U-233 oxide can causing  8/5.1 +H L - - MP
worker exposure during inspeclion and repackaging.
ORNL MULTIPLE SAT-001 Failure lo evaluate seismic and wind resistance of facilily structures. 8/4.0 - - - - v

* Consequence Below Threshold for Characterization.
** VAF not accepted as vulnerability by WGAT.
- IV VAFs not characterized.

P
age 1 + VAF contains U-233 or Plutonium.
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APPENDIX D

REVIEWED LITERATURE AND
REFERENCES

Historical and Programmatic Overview of
Building 3019, ORNL/TM-12730,
August 1994,

Implementation Plan and Basis of Interim
Operations - Nuclear Materials Storage
Vault, Building 3027, IP/3027/F/7-
93/R1, August 21, 1995,

Implementation Plan and Basis of Interim
Operations - Irradiated Fuels
Examination Laboratory, Building 3525,
[P/3525/F/7-93/R1, August 23, 1985.

Basis for Interim Operation, Waste
Examination and Assay Facility,
Building 7824, ORNL/WM-
ARMD/7824/B10/R0, Draft.

Hazard Screening, General Stores Building
7001, Phase | Safety Analysis Report
Upgrade Program, HS/7001/F/1/R0,
June 1891.

Basis for Interim Operations -
Radiochemical Engineering
Development Center, Building 7930,
B10/7930-CTD/OD-R0O, August 16,
1995.

Hazard Screening - Building 9201-2, Phase
| Safety Analysis Report Upgrade
Program, HS/8201-2/F/1/R1,

November 18992.

Hazard Screening - Isotope Enrichment
Facility, Building 9204-3, HS/9204-
3/F/IT-13/R0O, November 24, 1982.

FSET Report on Hazard Identification and
Accident Scenario Development -
RADCAL Radiation Calibration

Laboratory, Building 7735,
HS/7735/F/1/R0, October 10, 1991.

Basis for Interim Operation - Building 3019
Complex - Radiochemical
Development Facility,
B10/3019/CTD/SSE/RO, in review, May
15, 1996.

Implementation Plan and Basis of Interim
Operations - Transuranium Research
Laboratory, Building 5505,
IP/5505/F/7-93/R1, September 1,
1985.

Hazard Screening - Building 3500, Phase |
Safety Analysis Report Update
Program, ORNL/M-1396/HS/3500/F/1,
February 1992.

Hazard Screening - Building 3508, Phase |
Safety Analysis Report Upgrade
Program, ORNL/M-1397/HS/3508/F/1,
February 1992,

Hazard Screening - Building 4501, Phase |
Safety Analysis Report Update
Program, HS/4501/F/CD-4/Rev 0,
March 23, 1992.

Phase | Hazard Screening for the Oak
Ridge Electron Linear Accelerator,
Building 6010, HS/6010-
EPM/F/1/Rev 1, April 24, 1994,
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APPENDIX F

PUBLIC PARTICIPATION

The "Exit-Briefing" for the ORNL WGAT site
visit was held in conjunction with the “In-
Briefing” of the Y-12 WGAT site visit and
the "Exit-Briefing” of the K-25 site visit on
June 17, 1996. The meeting was held in
the city of Oak Ridge and open to the
public. Participation of the public,
particularly stakeholders, was encouraged
by the Department of Energy (DOE) from
the outset.

No comments or questions specific to the
ORNL site were expressed at the meeting.
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ORNL SITE ASSESSMENT TEAM REPORT

EXECUTIVE SUMMARY

This report provides input to and
results of the Department of Energy
(DOE) - Oak Ridge Operations (ORO)
Highly Enriched Uranium
Environment, Safety and Health
(ES&H) Vulnerability Assessment
(VA) self-assessment performed by
the Site Assessment Team (SAT)
for the Oak Ridge National
Laboratory (ORNL or X-10). ORNL is
managed by Lockheed Martin Energy
Research Corporation (LMERC) for
the US DOE. As initiated by the
Secretary of Energy on February 2,
1996, the objective of the VA is to
identify DOE-ES&H vulnerabilities
associated with HEU storage and
operations to provide a foundation
for decision making on the interim
safe management and ultimate
disposition of fissile materials.

Guidance for conducting the VA was
provided in the DOE HEU ES&H VA
Plan dated March 29, 1996 and
supplementary guidance provided at
the April 8-12, 1996 San Antonio,
Texas, Team Training. The VA was
performed at ORNL by a team of
subject matter experts in the
disciplines of natural phenomena,
industrial hygiene, radiation
protection, fire protection,

Vi

ventilation, maintenance, and
criticality safety. The team was
co-led by an ORNL employee and a
DOE-ORO employee. Fifteen ORNL
facilities (13 at X-10 and two at
Y-12) were found to contain HEU
within scope of this assessment.
should be noted that these two
Y-12 facilities are a part of ORNL
and are separate from the HEU VA
effort performed for the Y-12
plant. The team visited each of
these facilities, and the team with
assistance from facility staff
responded to the Question Sets for
each facility.

It

The Molten Salt Reactor Experiment
(MSRE) facility contains material
within the scope of this evaluation,
however, it was excluded from the
assessment. This facility was
previously assessed during the
Spent Nuclear Fuel Vulnerability
Assessment. Corrective actions
associated with MSRE's
remediation fall within the scope
of Defense Nuclear Facility Safety
Board recommendation 94-1.

The SAT identified one generic
vulnerability and four facility
specific vulnerabilities.
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ORNL maintains a Nuclear Material
Control and Accountability (NMC&A)
Department. A part of this
department’s function is tracking
HEU within the Laboratory to
maintain accountability. Material
balance areas (MBA) are established
within ORNL facilities to delineate
where material is stored, and
members of the different line
organizations within these
facilities are appointed as MBA
representatives (i.e. material
custodians). Reviews by NMC&A
staff ensure consistent application
of appropriate control and
accountability requirements.
Additionally, ORNL maintains a
radiation source control program.
Again, its function is to ensure

contrel and accountability of sealed

Worker orotection against HEU is
sizfed by the fact that OBRNL is on
z "framsuranic standard” based upon

WH
k\gn
5 i
£
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chixiagl ;‘.‘f;::‘ﬁrgrgg T

based on DOE-approved program
All employees wear dosimeterg
that meet the requirements of s
DOE Laboratory Accreditation
Program. In addition, the
"Radiation Protection Progran
Manual® was revised in July, 155,
to reflect the necessary ’
requirements of 10 CFR 835,
"Occupational Radiation
Protection." Each division tha
works with radioactive matenig
has a designated Radiation Coygt
Officer who is the primary poz gf
contact between the
operating/research organizatizs
and the Office of Radiation
Protection.
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IDENTIFICATION OF FACILITIES

Fifteen ORNL facilities (13 at X-10
and two at Y-12) were found to
contain HEU within the scope of
this assessment. They are
identified in Table 1. It should be
noted that most of these facilities
are greater than 30 years old and
some are greater that 50 years old,
thus they may not meet present
structural design requirements.
Table 1 provides a summary of
information about the facilities

identified for the vulnerability
assessment.




Table 1

- Building/
Facility
3019

3027

3036

3500

3508

Mission/
Current Use
National
Repository
for U-233:
also store U-
235,

Receipt,
shipment, &
storage of
nuclear
materials

Storage of
transit
materials

Office, shops,

and lab space

for Istrumen-

tation and
Controls
(I&C)
Division
researchers
and ergineers

Office, shops
and iab space
tor 18.C statt

Design
Features
Primary
confinement;
secondary
confinement:
storage
wells;
laboratories

Reinforced
concrete,
dual-system
ventitation:
continuous
alpha air
monitor in
airlock

Brick/cement
block

Ottice, shops,
and lab space
for 1&C staff

Megative
pressure
vault

summary of Oak Ridge National
Descriptions

Location

Mid-northern
area of ORNL
main complex

Center of
main ORNL
complex

Center of
main ORNL
complex

Mid-Southern
area of ORNL
main complex

Mid-Southern
area of ORNL
main comptex

Laboratory paeiity

Material
Form/Comp

U-233 and U-

235 oxides,
compounds,
metals

U-235
metals,
oxides,
sources and
samples

‘None

U-235 fission
chambers and
powder

U-235
sources and
fission
chambers

Partitioned
Areas
Storage
wells,
laboratories
and residual
areas

Room 107

N/A

Room D23

Labs



Building/
Facility
3525

4501

5505

6010

7001A

7710

Mission/
Current Use

Cesign
Features

Examination,
testing, and
evaluation of
materials
subjected to
high level
radiation

Research in
separations,
materials
science, and
sub-plot scale
engineering

Advanced
chemical and
physical
research on
heavy
elements
including
transuranics

Pulsed,
intense
neutron
source for
basic and
applied
physics
research

Storage of
transit
materials

Research in
measurement
of rad fields
and contam.

Hot Celis;
Confinement

Hot Cells;
Confinement

Laboratories

Shielding
walls

Shielding
walls

Storage,
labs, and
supporting
facilities

Location
Mid-South in
ORNL main
complex

South-East in
ORNL main

compiex

South-East in
ORNL main
complex

East of ORNL
main complex

Far east of
ORNL main
complex

South of ORNL
main complex

Material Partitioned

Form/Comp Areas

U-233 Hot Celis (2);
Sources and Charging area
samples; wells;

U-235 Second floor

Sources, storage

samples and
reactor fuel

U-233
solutions;
U-235
solutions

U-235
metals,
oxides and
solutions

U-235 metal

foils

‘None

U-235 fission
chambers

Hot Cell area;
Room 125

Lab 31;
Room 45A

Basement

Storage Vault

Room C208
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research block
. U-233 oxies, LEEED
3284.-3 Calutron Mechanically Y-12 Plant <oiution: —_—
enrichment of operated U-235 metzl ~DmEEs
U-235; shielding; oxide =
Electromag- interlocks on compounds
netic furnace
separation of shielding
stable doors;
isotopes locator
systems
s ol i e
.. . . into and o=
These facilties are s1aging areas for radiological material shipments in
Al the time of the SAT'g

Visit to these facilitios, they contained no HEU.
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DISCUSSION BY FACILITY

Walkdowns of the in-scope
facilities by the SAT led to the
identification of four concerns and
responses to the Question Sets led
to the identification of four HEU
vulnerabilities. Responses to the
Question Sets for each facility can
be found in Appendix B, and a
summary of the vulnerabilities can
be found in Table 2.

A generic vulnerability, which
applies to all 15 facilities within
scope of this assessment, was
identified due to natural phenomena
analyses not meeting today's
requirements. Thus, a seismic
event could result in the
destruction of facilities and
enclosures and further result in
rupture of packaged materials,
while high winds could result in the
transport of material offsite. Four
facility specific vulnerabilities
were identified at building 3019.
Vulnerability Assessment Forms
can be found in Appendix C. A
summary of each facility is
provided below.

Building 3019

The material in this facility is
contained in storage wells,
laboratories, and residual areas.

11

Two concerns and four
vulnerabilities were identified.

Building 3027

The material in this facility is
contained in one storage room. One
concern and no vulnerabilities were
identified.

Building 3036

Material in this facility is
contained in one area. No
vulnerabilities were identified.

Building 3500

Material in this facility is
contained in one room. One concern
and no vuinerabilities were
identified.

Building 3508
Material in this facility is

contained in one room. No
vulnerabilities were identified.




Building 3525

Material in this facility is
contained in two different hot
cells, in charging area wells, and in
storage on the second floor. No
vulnerabilities were identified.

Building 4501

Material in this facility is
contained in a hot cell area and in a
storage room. No vulnerabilities
were identified.

Building 5505

Material in this facility is

contained in a laboratory and a
storage room.

were identified.

No vulnerabilities

Building 6010

Material in this facility is
contained in one storage area. No
vulnerabilities were identified.

Building 70014
Material in this f

contained in gng
Vulnerabilit

acility is
| torage area. No
les were identified,

12

Building 7719

Material in thig facility g
contained in one room, No

vulnerabilities were identified

Building 7824

Material in this facility js
contained in one storage area. No
vulnerabilities were identified.

Building 7930

Material in this facility is
contained in a hot cell and a
counting laboratory. No
vuinerabilities were identified.

Building 9201-2

Material in this facility is
contained in one storage area. No
vulnerabilities were identified.

Building 9204-3

Material in this facility is
contained in a laboratory, vault &
conversion laboratory. NOH
vulnerabilities were identified.



Table 2. HEU Vulnerabilities ldentified at ORNL

No. Facility Vulnerability Scenario

1. Generic Material Release Existing natural phenomena
analyses do not meet
present requirements, thus
material release could
resuit.

2. 3019 Material Release Material release from
storage wells due to
aging/corrosion of
packaging, or radiolysis.

3. 3019 Material Release Material release from
laboratory areas due to
natural phenomena.

4, 3019 Material Release Material release from tank
P-24 due to equipment
failure during material
pumpout.

5. 3019 Material Release Material release from tank
P-24 due to natural
phenomena.

13
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APPENDIX A

SITE ASSESSMENT TEAM MEMBERSHIP
AND BIOGRAPHICAL SKETCHES







Co-Team Leader: L. Tommy Gordon

Mr. Gordon is a Mechanical Engineer with over 25 years experience in
program management, engineering design, and configuration management.
He is presently serving as the ORNL Configuration Management Program
Manager. His professional experience prior to this assignment involved
configuration management, operations, maintenance, construction and
design activities with the Tennessee Valley Authority nuclear program.
He has been at ORNL for six years.

Co-Team Leader: D. Ken Rhyne, Jr.

Mr. Rhyne is a Nuclear Engineer with a background in systems engineering
and safety analysis. He is presently serving as a program manager for
DOE-ORO’'s Oak Ridge National Laboratory Site Office. His duties in this
capacity include oversight of ORNL's programs in the areas of facility
safety documentation upgrades, criticality safety, fire protection, nuclear
materials control and accountability, quality assurance, configuration
management, and Unreviewed Safety Question Determinations. Prior to
this assignment, his other DOE-ORO assignments were with the Safety and
Health Division performing safety documentation reviews, and the High
Flux Isotope Reactor Site Office providing a liaison between DOE and the
operating contractor. His professional experience prior to DOE involved
systems engineering with the Tennessee Valley Authority at both the
Sequoyah and Watts Barr Nuclear Plants.

Criticality Safety: Davis A. Reed

Mr. Reed is presently a Nuclear Criticality Safety Engineer for the Oak
Ridge National Laboratory. Prior to this assignment, he served as a
Nuclear Criticality Safety Engineer for the Oak Ridge Y-12 Plant. His
primary area of experience is general criticality safety engineering
support to maintain safe storage and chemical processing of U-233, U-235
(high and low enrichment forms), Pu-239/241, and transplutonium
isotopes, and safe storage and handling of highly enriched




irradiated and unirradiated ngclear fuel._ He holds a mempg
ANS-8 Standards Subcommittee for Fissionable Materialg
Reactors, and is Chairman of the Standards Group ANSI/A
Criticality Accident Alarm System.

rship in the
OUtside
NS-8.3

Criticality Safety: Linda L. Gilpin

Ms. Gilpin is presently a Nuclear Criticality Safety Engineer for the Qak
Ridge National Laboratory. Prior to this assignment, she serveq as a
Nuclear Criticality Safety Engineer for the Oak Ridge Y-12 Plant, Her
primary area of experience is general criticality safety engineering
support to maintain safe storage and chemical processing of U-233, U-235
(high and low enrichment forms), Pu-239/241,and transplutoniym
isotopes, and safe storage and handling of highly enriched irradiated ang
unirradiated nuclear fuel. She performed fuel pin design for the Fast Flu

Test Facility as an engineer for the Westinghouse Hanford Company
Advanced Reactor Development Division.

Criticality Safety: Johnathan P. Snapp

Mr. Snapp has been employed at ORNL since 1993 as an Applied Health
Physicist (1993-1994) and later as a Nuclear Criticality Safety Engineer
(1995-present) within the Office of Operational Readiness and Facility
Safety. He has a B.S. in Physics and an M.S. in Nuclear Engineering.

Fire Protection: J. David Baity

g Sally has been employed at ORNL since 1983 as a Fire Protection
cngineer. - He s Presently the Senior Fire Protection Engineer at ORNLIn
e O_ffice of Laboratory Protection. Mr. Baity has over 20 years of
EXpe”?nCe n the fire protection arena including fire departme.nt
operathns and fire protection engineering. He holds a B.S. in Fire
Protection ang Safety Engineering Technology from Oklahoma State

University and AAS degrees in Fire Protection Engineering Tecnology



and in Industrial Health and Safet ' ifi
u y Technology. He is presently certified
as a Certified Safety Professional. ’ ’ ©

Maintenance: C. Greg Palko

Mr. Palko is manager of Area One Research and Facility Services for the
Plant and Equipment Division (ORNL's maintenance organization). He has
sever?teen years of engineering experience, including five years on the gas
centrifuge program, two with production machining at Y-12, and five with
thg Plant and Equipment Division. He received his B.S. in Engineering
SC|e.nce and Mechanics from Tennessee Tech in 1979 and his M.S. in
Engmeering Management from the University of Tennessee

In 1990. He is currently working on his dissertation in preparation for his
PhD. in Engineering Management from the University of Alabama in
Huntsville. Mr. Palko was a member of the Laboratory's Radioactive
Operations Committee for eight years.

Industrial Hygiene: David L. Kirby

Mr. Kirby has been employed at ORNL since 1989 as an Industrial
Hygienist. He presently is the Industrial Hygiene Program Manager at ORNL
in the Office of Safety and Health Protection. Mr. Kirby has over 20 years
experience in the ES&H field. He received an M.S. in Environmental Health
from East Tennessee State University and presently is certified as a
Certified Industrial Hygienist and a Certified Safety Professional.

Ventilation: Bruce D. Warnick

Mr. Warnick presently serves as Section Supervisor of the Facility
Mechanical Systems section of the Central Engineering organization. His
specialty is HVAC and Nuclear Confinement Systems. Prior to this
assignment, he worked in the Tennessee Valley Authority Nuclear
Engineering Program. Mr. Warnick is a registered professional engineer in

the state of Tennessee.




Natural Pheromena: Dr. Mahender K. Singhal

Dr. Singhal is a registered professional engir_xeer with over 23 yearg of
experience in safety analysis of nuclear facilities, and project ang
program management. He holds a Ph.D. In Aerospace Structures. He has an
axtensive working knowledge of DOE-STD-1020 (formerly UCRL-1591),
DOE order 6430.1A and other DOE documents on mitigation of Natur)
Phenomena Hazards. Work assignments have included the evaluation of
several buildings, structures, equipment and piping systems

(utilizing DOE/SQUG approach and computer analysis) for the Natural
Phenomena Hazard loadings for Oak Ridge, Paducah and Portsmouth
Department of Energy sites. He has contributed to the preparation of
Safety Analysis Reports for DOE facilities to meet the requirements of
DOE Order 5480.23. Additionally, he has developed software to calculate
Natural Phenomena Hazard loads, to process the output results from
various computer codes to improve accuracy, and to promote efficiency
and reduce the time required to perform evaluation of DOE facilities. Dr.
Singhal has authored several technical papers and reports.

Natural Phenomena: C. Richard Hammond

Mr. Hammond has served as group leader for the evaluation of piping and
equipment for resistance to natural phenomena hazards at Gaseous
Dif.fusion Plants. Additionally, he has served as group leader for
seismic or wind/seismic resistance analysis of the High Flux Isotope
Reactor building, primary cooling system, components, and exhaust stack;
the Radiochemical Engineering Development Center building and
components; the Liquid Low Level Waste system: and various isotope

storgge and handling facility buildings. glove boxes, and components
Addltuonally, he has perf

ormed confirmatory analyses on selected

PIPING systems at three commercial nuclear power plants for the Nuclear
Regulatory Commission,

He has been certified in UCRL-15910 training,
D ’ , i .
SSEBSQUG training, and DOE Seismic Evaluation of Piping Systems Using
R, ning Criteria. He is g member of the Subgroup on Structural Design -
on Nuclear Air and Gas Treatment (ASME AG-1).



Radiation Protection: Jerry B. Hunt

Mr. Hunt is presently the head of the Radiological Surveillance Section in

the ORNL Office of Radiation Protection. He has 25 years of experience in
health physics at the OR Reservation. Prior to coming to ORNL in 1994, he
served in the Health Physics Department at the K-25 Site and as

the superintendent of the Y-12 Plant's Health Physics Department. He was
registered by the National Registry of Radiation Protection Technologists
in 1978 and certified by the American Board of Health Physics in 1984.







APPENDIX B

RESPONSES TO QUESTION SET BY FACILITY







SITE: Oak Ridge National Laboraton: FACILITY (Building or Location) Building 3019

FUNCTION: URANIUM-233 STORAGE

Question 1: SITE

POE Headquarters Facility Landlord: Defense Programs
Headquarters Program Sponsor:

Defense Programs Design Life: 81
«—oality Age: 53

Location ot Facility on Site and Distance to Site Boundary

The Radiochemical Development Facility (RDF, Building 3019 Complex) is located in the mid-northern area of Oak Ridge National
Laboratory's (ORNL) main boundarv. See Figure | for the focation of ORNL and the RDF within ORNL. The site boundary has been
identified to be at Bethel Valley Road. approximately 240 meters due north of the RDF.

Design Mission, Interim Mission, Current Use
The RDF is a Manhattan Project vintage facility originally built to perform the first plutonium separations from irradiated reactor fuel

and to demonstrate other nuclear fuel processes on a pilot scale.

i i issi i In as
The current mission of the RDF is to serve as the National Repository for U-233. To accomplish this mission, the RDF must maintain
a minimum the following capabilities:
1 Phesically randle -andtd Lilosram quentities of U232

2. Process muiti-kilogram quantties of U-233 and Enriched Uranium in gloveboxes and/or storage cells
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SITE: idee N B
E:  Oak Ridge National Laboratorv ) FACILITY (Building or Location) Building 3019

‘ FUNCTION: URANIUM-233 STORAGE
Question 1: SITE

All of these corrective actions were completed during 1993.

In '1992 the Facility Radiation and Contamination Alarm Systemn (FRACAS) activated because of a blown fuse. The facility was not
operational and no personnel were present; therefore, no evacuation of personnel was necessary. It was determined that add.it'ions to
th.e svstemn ox:er the vears had overloaded the system. It was also discovered that due to wiriné diagram errors, an alarm group was not
wired to the facilitv's evacuation hom. This svstem did, however, alarm locally and at two other locations within ORNL that were
ma@ed 2%—hours a day. Corrective actions for these conditions included revie.wing and making necessarv corrections to the
configuration control procedures for safety related equipment; modification of FRACAS system testing pr'ocedures to ensure

operational aspects of the svstem are thoroughly tested following modifications; and review and upgrade of the FRACAS system design
as required. ’

All corrective actions were completed by 1994,

2.5 In 1993, during a facility review initiated by the facility manager, it was discovered that a sample gallery High Efficiency Particulate
'r\ir (HEPA) filter had not been tested semiannually, as required by the facility OSR. The missed surveillanc'e was bracketed. by two
inspections (one six months earlier and one six months later than the scheduled surveillance). During a review of this event i{was
determined that the supporting organization responsible for performing the surveillance had inadvertently listed the frequency as
annual rather than semiannual. In addition. facility check procedures railed to detect the missed surveillance. Correcove actio.ns
included revising the facility check procedure to establish a more erfective method tor tracking and ensuring compilance with
surveillances: issuance of a Memorandum of Understanding (MOU) with the support organization regarding testing of OSR items and
spe(_:ificail_\' idennirving the items to be tested: confirming that all OSR surveillances are properly identified for all support organizations
pertorming tesnng; and distribution of "lessons learmed"” from this occurrence to other ORNL facility managers.

All corrective actions were completed by 1994,

In 1995, durning a walkthrough of the facility by a representative of the DOE Nuclear Safety crganization, concerns were raised

at cracks in the floor of the penthouse. The floor of the penthouse area in the RDF is approximately 4 feet thick and serves as
shielding for several storage wells (inter-cell wells) which penetrate the penthouse floor and reside in the walls between hot cells
lozated direct!v beneath the penthouse. The cracks had been previously identified by facility management and were being monitored to
ensure adequate performance of shielding in the location of the cracks. It was speculated during the walkthrough that the cracks mav
have spread through the flooring and into the hot cell walls below. Concerns raised at this time were related to the performance of the
cracked area during a seismic event and the effect of potentially introducing water into a seismically induced enlargement of the crack.
To evaluate these concerns, an Unreviewed Safety Question Determination (USQD) was initated along with reviews to determine the
extent and possibie effects of the "cracks.” During this review it was concluded that the cracks only existed in the 4-inch concrete
topping which was poured over the hot cells which are present on the floor below. The cracks were determined to be centered directly
over the centerline of the 5-foot thick concrete walls which partition the hot cells. Visual examination of the hot cell walls, along with
reviews of design drawings, revealed a construction joint located 2 feet 6 inches from the edge of the 5-foot wide walls (i.e., in the center
of the wall). This construction joint was formed as each cell wall was poured in place. It was concluded from the review that the cracks
in the 4-inch topping poured on top of the hot cells resulted when the construction joints "telegraphed" through the tooping. This was
noted as a common occurrence which was not an indication of any structural problem.

Evaluation of the seismic behavior of the system has shown the cracks have no effect on the seismic resistance of the storage facility.
A criticalitv evaluation with water entering the cracks shows no difference in the conclusions regarding the crincality satety of the
storage arrav. A meeting was conducted with Nuclear Safety personnel who raised the concerns to review the evaluations to ensure all
concerns were addressed. The completed evaluation addressed all the concerns of the Nuclear Safety personnel. A final USQD,
documenting the results of the evaluations, was completed and approved. The USQD concluded that there was no unreviewed safety

question (USQ).
To prevent recccurrence, USQD awareness training was given on March 15, 1995, to all Radiochemical Technology Section
sonnel; the training highlighted the requirements for USQD preparation. This action was taken to help ensure anv future ‘as-found”

_nditions are evaluated through the USQD process in a timelv manner in accordance with DOE 5480.21.

A listing of non-significant occurrences is located in the Occurrence Reporting and Processing System (ORPS) database,

Page 3
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SITE; Oak Ridge National Laboratory FACILITY (Building or Location
' FUNCTION:

URANIUM-233 ST

Question 1: SITE ,

)

;AFETY RELATED CHANGES

The facility has been modified many times over the period of its existence. During its almost-50-year histo;y the RDF har bz
for development and operation of several well-known methods for nuclear fgel.processing (PUREX, THORE)'( FLUORIOF:‘."C:—
etc.). The equipment utilized o process multi-kg amounts of nuclear material in gloveboxes and in the ShiEId;:d hot cells has!
flushed (partially decontaminated) and placed in safe standby.

Since 1963, the RDF has been designated as the National Repository for U-233. The Repository is equippeg vilh fully sa'ep
storage wells where multi-kg amounts of solid fissionable material are stored. ¥

List Authorization Basis

There are tvio major components to the RDF authorization basis -- a BIO and an OSR which reflect, most accuralely, curs’;

1) Chemical Technology Civision. “Basis for interim Operation (BIO) Building 3019 Complex - Radiochemical Deve'se =
RDFY ’INA019.CTN/SSE/RN approvad hy DOE June 1996

2) Chemicai Technology Division, "Operational Safety Requirements (OSR) for the Radiochemical Development Fac 3
OSR/3019-CTD/R1, issued for DOE approval 1996.

The currently approved BIO and OSR are encumbered with the trappings of documents undergoing transiticn from a 16225,
QAR/OSR setto a 1990's version. Although we are abiding by the provisions therein. the collection of documents refere~:z:
wed transition BIO and OSR represents a very complex description of the facility encumbered by internal processes s

serin active use nor planned to be used in the future. The aforementioned BIO and OSR provide the assessment tea~ .~
clearer and more useful description of the current facility and the activities conducted therein.
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SITE: Oak Ridge National Laboratory FACILITY (Building or Location)

FUNCTION: URANIUM-233 STORAGE
Question 1: SITE

ribe Important or Unique Design Features
rimary Confinement Areas

Primary confinement areas include the gloveboxes, hoods, vessels, and the cells within the RDF. The Cell 4 welis and Intercell Storage
wells are not used for primary confinement: however, their design will support primary confinement, if necessary.

2. Secondary Confinement Boundary

The physical boundary represented by the edge of the shaded areas in Figures 2-4 comprises the secondary confinement boundary.
Included within this boundary are the walls and roofs that make up the boundary. Several rooms are frequently used as air locks for
moving materials in and out of the secondary confinement boundary without breaking confinement. They are not part of secondary
confinement when the inner doors are closed.

Describe Weaknesses in the Design Basis
The labs and residual areas have not been evaluated to the current DOE standard DOE-STD-1020-94. The soil has not been
characterized per current DOE standards.

Design basis of the HEPA filter equipment is unknown. The seismic and wind capacity of the equipment has not been evaluated to the
current DOE standard DOE-STD-1020-94. The ventilation duct lines going from building to HEPA filters bunkers and then to the
chimney stack are exposed to high winds, tornados, and missiles.

The seismic and high wina capacity of the neutron detector's (a total of three in this building) support system and the neutron detectors
functionality during or after seismic or high wind events has not been determined.

tural Design
~enforced concrete

Partitioned Areas of HEU within facility

storage welis
labs
residual areas

Description of Partitioned Areas
Storage Wells

Four sets of top-loaded, shielded storage wells for solid forms of fissionable material are accessible from the Pen.thouse of Building
3019. One set, an array of 68 wells was installed in the southwestgrn corner of Cell 4, beneath th'e 9-ft x 9-ft fsqunpment hatc?:.
primarily to store the solidified Consolidated Edison Uranium matgnal. Thesg wells are arranged in a 12-3/4-in. center to cen erxt ,
triangutar pattern and each consists of a carbon steel tank which is encased in a hexagonal concrete structure. 'The strus:ture le 3eon s
from the cell floor, which is below grade, to approximately 1 foot at?ove.the concrete hatch plug; thus each tank |§ aPDFOXImatE y i
feet long. The tanks inside 45 of the wells are constructed from 4-in.-diameter, Schgdule 40 pipe, and the tar\ks inside the other

5-in.-diameter (outside), 0.25-in.-thick tubing. Each tank is vented through a manifold to the Vessei Off-Gas
e e f'rom diately above each tank is shielded with a 2-ft-thick removable shield plug. Three sets of intercell storage
S et 76 ooy o lan"(labyedded in holes drilled in the 5-ft-thick concrete walls between, respectively, Cells 2 and 3, Cells 3 and
\:e”sd(al:toltlalfgi: :e!zziae:;eaccessible from the Penthouse. A 4-in.-diameter, Schedule 40 stainless steel tank serves as the storage

,and Cells .

Il. Each of these tanks is also vented through a manifold to the Vessel Off-Gas System. The top of each well is shielded with an
well. Eacho

8-inch-thick removable plug and is closed with a removable top plate.

storage wells contain 2812 packages of U-233 in 1090 cans.

Laboratories

(%)
[
(o}
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SITE: Oak Ridge National Laboratory FACILITY (Building or Location) Building 3019

FUNCTION: URANIUM-233 STORAGE
Question 1: SITE

Room 114 - Provide laboratory for handling radionuclides.

Room 114 is a chemical/radiochemical laboratory and is located as illustrated in Fig, 3. Contained in Room 114 are two

gloveboxes used for the handling of radionuclides. The quantity of radioactive materials that can be handled in the gloveboxes is

controlled bv Radiation Protection Procedures and nuclear criticality safety. One of the gloveboxes is provided with a connection to

the Building 3019 Liquid Low Level Waste collection tank for disposal of chemical and radioactive waste. The gloveboxes are
ventilated by the Glovebox Off-Gas system.

Room 142 - Provide space for chemical preparation for incell processes.

Room 142 (See Fig. 3) is a process makeup room through which the Glovebox Off-Gas system passes. There are currently no
gloveboxes located in this room.

Room 144 - Provide space for chemical preparation for incell processes.

Room 144 (See Fig. 3) is a process makeup room with one glovebox previously used for sampling the Uranium Storage Tanks
(which are located in the center pipe tunnel, Room 25C, below Room 144). The glovebox is ventilated to the Glovebox Off-Gas system.

Alleq'npment used for radioactive solutions has been flushed of recoverable radioactive materials and placed in star dby awaiting
deconaminanon and decommissioning.

Room 150 - Provide equipment and space necessary for remote sampling of in cell vessels.

Room 130 (See Fig. 3) is a sampling area containing two gloveboxes. The eastern glovebox was previously used for 'CEU.SP
sampling and is ventilated to Cell Off-Gas through the Cell 3 CEUSP gloveboxes and Cell 4. All equipment used for radioactive
solutions has been flushed of recoverable radioactive materials and placed in standby awaiting decontamination and

ommissioning.

The western glovebox in Room 150 is used to support remote sampling of vessels contained in Cells 5, 6, and 7. This gloYebox is
ventilated to the Glovebox Off-Gas system. It is connected to a shielded manipulator box which, in turn, is connected to a shielded
convevor by which sample bottles ar‘e transported to selected tank samplers adjacent to Cells 5, 6, and 7. Filled sample bottles are
removed from the sampling svstem via the conveyor, shielded manipulator box and glovebox.

Residual Areas

Shielded Remote Processing Cells 1-7: Provide for shielded remote processing capabilities of Fissionable and/or Radioactive Material.

Plan views of the shielded remote processing cells are shown in Fig. 2. Cell 1 has nominal floor dimensions of 10 x 20 ft., whereas
each of Cells 2-7 has nominal flocr dimensions of 20 x 20 ft.; all of the cells have nominal floor-to ceiling heights of 27 ft. Cells 6 and 7
are interconnected (with no shield wall between them) and are separated only by curbing and a partial wall.

All cell walls are built of poured, reinforced concrete. The outer walls on the north, east, and west sides have a thickness of
imateiv 5 ft., and those on the south side and the top have a thickness of approximatelv 4 {t. The interior walls separating the
approximateiv 5 ft.,

cells have a nominal thickness of 5 ft.

Each cell has a hatch in the southwestern corner of the cell roof (approximately 9 x 9 ft.); this hatch is used primanly as an

i . t portal. However, in Cell 4, the equipment hatch and the cell space beneath it have been displaced by the installation of a
equipmen . ‘ . .
gcr]ou‘; of st:rage wells for solid forms of fissile and/or other radionuclides.

to and from each cell is provided by a door on the south side of the cell at floor level accessed by a stairway
Pers?nnel aeeess diacent plenum area. An exception to this is Cell 6 where the door is on the plenum level (in room 29,
_escendlng from_)ﬂ_ft‘ ) bljjz Lh:cell floor level, and a ladder to the cell floor level is located inside the ceil. In Cells 1,2, 3.5, and 7, the
approxmzzt\enl—z;*;;: z.:e enclosed, and the doors are buikhead type which may be battened shut (Cell 6 has a plate-type door).
entrance 3
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PRSESes

—_—
(Building or Location)  Byjl
FUNCTION:

) FACILITY -
SITE: Oak Ridge Natonal Laborator i I

URAXEEISE-2335T0R:7
Question 1: SITE

Ceach s ol via a roughing tilter from the adiac - ,
Ventlation air ts suppiied 10 the top of each starrwelt vic ghung adjacent plenum room ang 5 exka

usted viaus

~well into the cell. No personnel access is permmed to Cell 4.

Piping penetrations are located in the roof of each cell and 1n most of the cell walls. Thus, Piping connections tes and from
equipment in the cells extend into the pipe tunnels. the chemical makeup rooms, the Penthouse, the Sample Gafiery, the cellple.:
areas. the Oxide Preparation Facility, and the "BT" and TRUST tank pitarea.

The floors of the cells have been divided by curbing and some walls into various work areas, as illustrated iz

7 each contain a sump. An overflow portat the top of each sump s piped to a manifold which drains to the CR2<L Liguid Loss
Waste (LLLW) system. The sumps in several of the cells have been modified. In Cells 5, 6, and 7, the floors heve been coveeds-
stainless steel liners which extend to various heights up the side walls of the cell. Liquid drains have been located in the lirzz

underneath specific equipment. These drains are connected to the cell sumps by piping located underneath the finers. Trecis:
in Cells 3, 6, and 7 have been packed with borosilicate glass raschig rings, the overtlow ports have been welde shu:

oy, by b
:
detector probes have been instailed, and transfer lines (through which anv hquid that is collected can be recoverads have b

provided. In Cell 5, a second sump has been instalied to accommodate the extended length of a solvent extracez
stainless steel floor liner has been ns alied and has been sloped to drain to a sump near the personnel deor.

usea ror racioactive seiunons has been tlushed of recoverable radioactive materials and placed in standby.

ST and BT Pit: Provide enclosed space for tanks P-23, 24 and 25.

The location of the BT Pitand the Thonum Reactor Uranium Storage Tank (TRUST) Facility within the RDF is ilustated 21;
The BT Pit originally included the 5000-gal. tank, P-25 (now called the TRUST Facilitv), as well as the two 10,000-gal. tanks, 23
P-24 which were used to stere concentrated thornum rutrate solutions. All three tanks are 9-ft.-diam. cvlindrical tanks withe
heads and are mounted horizontally below ground level. The BT Pit was constructed of normal concrete with 16-in.-thickcvzs

12-in.-thick roof plugs and stacked concrete-block partition inner walls. Tank P-24 currently contains ~ 15,000 L of thorium ==
solution slightly contaminated with U-233.

Prior to receipt of the Consolidated Edison Uranium solution at ORNL in 1968, the east end of the pitand the 5008-gal. tuis
upgraded to form the TRUST Facility. The eastern end of the pit was modified by (1) adding a 2-ft. thickness of barytes cerzzez:
upper outside walls (as shown in Fig. 2.4.10), (2) replacing the inner wall with a poured 2-ft.-thick barytes concrete wall, (3}

constructing 3-ft.-thuck barvtes concrete roof plugs, (4) adding a stainless steel floor, sump and side wall liner (to a heightef35:

(5) installing wnstrumentation, piping, and ventilation ducts, The tank was thoroughly inspected and filled with borosilicate iz
rascrug rings twhich occupy 34% of the tank vojume

).

~J

o
N,

n
Y

Az e
LTINS



SITE: Oak Ridge National Laboratory FACILITY (Building or Location) Building 3019

FUNCTION: URANIUM-233 STORAGE

Question 1: SITE

nount & Location of Hazardous Material Collocated or Commingled with HEU
D is comingled with CEUSP material.

Process Material Transfers

Hazara Category 22 gquantiTiles zre transgorted In Casks or sShipping drums.  Lesser Juanctities

are ntranspcrTes in other Zznveniant nandling devices.

Cans containing radicactive material are put intc or retrieved from the storage wells DY means

of a vacuum actuated device or a magnetic actuated device which can be used in conjuction with
a snielded transfer cask.

On-Site Transportation

All on-site transportation is done in accordance with ORNL site policies.

Staff Levels & Experience
Number of Employvees Avg. Building Experience (vr) Range (yvr)

Supervisorv 2 18 17-20
Technician 4 1 1
Health Phvsics Technician 5 5 3-20
Maintenance 3 3 3-10
Management 3 8 1-20

These levels are adequate for current building operations.

"nplicable References

.ts for Interim Operation Building 3019 Complex - Radiochemical Development Facilitv (RDF), BIO/3019-CTD/SSE/RO.
Approved by DOE June 1996.

Operational Safety Requirements for the Radiochemical Devieopment Facility, Chemical Technology Division,
OSR/3019-CTD/R1,12/1/95.
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SITE: (Qak Ridge National Laboratory E

=

~ch partitioned area identified in Question 1,
low for identifying barners.

I ————

FACILITY (Building or Lacation): Building 1019

| PARTITIONED AREA: starage wejjs

Question 2: What barore are used fo protect the warkers. the puolic ana environment from HEY?

list the facility barners used to protect the worker and the

ubliclenvi
Multiple barriers usuaily employed shouid be noted. Publictenvironment.

BARRIER TYPES

Worker Barrier‘I

D Gloveboxes

D Transfer System
Duct

[ Fitter

[ vaut

E{ Room

D Hot CelfCanyon
{1 Hood

{ | Piping
| S =

£ 1 oiEmny

U

{ Y | Distance

— .

i i Respiratory Protecuen
1Y | Protective Clothing

i ¥ | Remate Handling

Sunal Ground

y | Tanks

¢ ¥ ! Alzrm System
e 3

’EIF{}CABFJ Barriers

.2
Public/Environmental Barrier

E\ﬂ Facility/Building Baundary
E HVAC/Confinement
D Liquid Containment/Dike

[¥] Bay, Cells. Magazines
T 1Canyons
[ JPads

| Y | Site Boundary
L

i 1Trenches

—
[ Storage Vautt
P

¥ ruE SURIESNUH

y | Alarm System

i

]tr)r'

1 | Cther - Speaify

ventifated, shielced storage
wells

Criticality 1+2

E Doutte Contingency Applied
[ ] Doubte Cantingency
Not Applied (specify)
{e.g., Mass
Absorbers
Geometry
Imteraction
Concentration
Maderaticn
Ennchment
Hefiection
Wolume)

Administrative Bari’
E Pracedure:
Qperation, Main!.

E Material Limts

E@ Monitoring
E Cenfiguration
Control
Quality Assurance
71 “enduct of
Operations

Audthgnzauon
Basic

p——
HRY

{7 Training

{ A gf Crganizaticn

E Lessons-Leamed

D Tasting

. D Trending

@ Records
D Slandards

Extemal
l—‘ Reguiation

D Surveittance
[E Personnel Refiabiily

Assurance Progrm

Ty | Worker/Access

QOccupancy Limils

E Emgergency Respo
D Qther-specify

Janc oy uBheen

RaRsThistl

Tempora

vilGnmant

73y agnucgt
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SITE: Oak Ridge National Laboratory FACILITY (Building or Location); Building 3019

PARTITIONED AREA: storage welis

Question 2: BARRIER TYPES

r vibe each barrier identified above and its intended protective functions.

v. ..xer Barrier Narrative:
Duct & Venitlation

U-233/HEU is stored in wells described above t~at are ventilated through pipe ducts (called vessel off gas (VOG) system). The main air

handling or the VOG is provided by the ORNL gaseous waste handling system. The VOG system is connected to

the ORNL system via
an underground stainless steel duct.

The ORNL system provides up to 50 inches water gauge (IWG) of negative pressure which is
reduced to a nominal 5 to 10 IWG negative pressure in the RDF. Besides blowers to motivate air movement, the ORNL system treats
off gas with scrubbers and high efficiency particulate air (HEPA) filters before being discharged to the atmosphere via a 250-ft-tall stack.

A side stream of VOG flow is routed to the cell off-gas (COG) branch of the RDF's main building ventilation system. This connection
provides backup in the event that the ORNL system is unavailable.

The VOG system 1s aging and shows signs of deterioration. Plans have been made and funding has been acguired to replace/upgrade
the aging components.

Room & Confinement System

2000 HEL) SIGrage «Als are sansss din an encinsaa rcom waich is ket under g slight negative pressure (~0.3 IWG) which is
ventlateg via the main building ventilation system. This system exhausts the room air (via adjacent process canyons) to either of two
branches (vaived to provide redundant, path-of-least-resistance flow) - the ceft off-gas (COG) or the lab off-gas (LOG). Each of these
systems routes exnausted air through HEPA filters and a pair of fans which discharge the filtered air to the atmosphere via a
200-foot-tall stack. Slandby electric power is provided for these fans by diesel-powered generators. One branch and part of the other is

10 years old and is fabricated out of stainless steel. The other branch aiso has a portion that is aging mild steel which is planned for
repiacelincin i1 (NE Near ‘uture.

/Environment Barrier Narrative:
+ . -ly/Building Boundary & HVAC/Confinement

The duct. room. and confinement system components. ~hich also protect the worker, plus exterior ducts and HEPA filters, serve to
protect the public and environment. See appropriate descriptions under worker barriers.

Fire Suppression

A permanently installed, automatically actuated fire suppression system protects the building boundary from catastrophic fire damage.

The RDF is connected to the ORNL fire-protection water system at the fire gquipment room (Room 21).on the south side Qf 'the .bunldlng
(near the building’s southwest corner). Control valves and volume-limiting timers gre focated at this point. Most of thedbulldlr:jgt;’s
protected by a conventional automatic wet-type sprinkfer system. Excep;rons to. this general plan are Cells 3, 5. 6, ap ‘ 7. .an f e sier
Building 3100 Vault which are protected by a dry pipe system. The dry plpg sprinkler system is used wherg a potentia ZX:)StSh ortw e
freezing in outside pipe runs. For most of these systems. the water supply is held back by valves automatically-actuated by hea
detectors.

i i [ i i i ter spray until the water header supply 1s manually cut
uipped with sprinkier heads that will open to allow wa . . .
T?fe X‘El pllc?:afgjts\r?hl;iqspﬁi?lkler heag’ers are flow switches that will send an alarm to the Fire Department in the eve‘nt that a sprinkler
fcw)eéd ospoens and allows water to flow through the header. The wet pipe system is served by Risers #1 and #2 located in the fire
eguipment room (Room 21).

identification system is located at the Emergency Control Center (ECC) on the north side of Building 3019 outside Room
The fire zone ide nsists of a series of lights numbered from 1 to 24. These lights (and the building's audible fire alarms) are actuated
121. The system C:) h located in the sprinkler header or by a heat detector. A sign describing the location and type of sprinkier system
?lther bhy ; ﬂo“i/ss;gscted near the zone lights. The sign also describes other specia! provisions that may be incorporated in the

r each zone ght
° ‘sment for each zone (.9, automatic timed cut-off valves).

i d by master fire alarm boxes and auxiliary fire boxes. When a master fire box is actuated (either directly or indirectly
o R'DF Isfsewinegf the auxiliary boxes), an alarm is automatically transmitted to the Fire Department indicating the master box
by a tjlgntahl r:;nproprlate fire zone identification light is actvated. and the building’s audible alarm is sounded.
number, the aj
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SITE: Oak Ridge National Laboratory FACILITY (Building or Location): Building 3019

PARTITIONED AREA: storage wells

Question 2. BARRIER TYPES

" ribe each barrier identified above and its intended protective functions.

v. _.Ker Barrier Narrative:
Duct & Venilation

U-233/HEU is stored 1n wells described above t=at are ventilated through pipe ducts (called vessel off gas (VOG) system). The main air
handiing or the VOG is provided by the ORNL gaseous waste handling system. The VOG system is connected to the ORNL system via
an underground stainless steel duct. The ORNL system provides up to 50 inches water gauge (IWG) of negative pressure which is
reduced to a nominal 5 to 10 IWG negative pressure in the RDF. Besides blowers to motivate air movement, the ORNL system treats
off gas with scrubbers and high efficiency particulate air (HEPA) filters before being discharged to the atmosphere via a 250-ft-tall stack.

A side stream of VOG flow is routed to the cell off-gas (COG) branch of the RDF's main building ventilation system. This connection
provides backup in the event that the ORNL system is unavailable.

The VOG system i1s aging and shows signs of deterioration. Plans have been made and funding has been acquired to replace/upgrade
the aging components,

Room & Confinement System

B280E sicrage alin are aonissod in an enciased raom woich is keot under a slight nagative pressure (~0.2 IWG) which is
ventlatea via the main building ventilation system. This system exhausts the room air (via adjacent process canyons) to either of two
branches (valved to provide redundant, path-of-ieast-resistance flow) - the cell off-gas (COG) or the lab off-gas (LOG). Each of these
systems routes exnausted air through HEPA filters and a pair of fans wnich discharge the filtered air to the atmosphere via a
200-foct-tall stack. Standby electric power is provided for these fans by diesel-powered generators. One branch and part of the other is

10 years old and is fabncaled out of stainless steel. The other branch also has a portion that is aging mild steel which is planned for
reéPiavetnead it INE Naar ‘uture.

s/Environment Barrier Narrative:
« —-uty/Building Boundary & HVAC/Confinement

The duct. room. and confinement system components. ~hich also protect the worker, plus exterior ducts and HEPA filters, serve to
protect the public and environment. See appropriate descriptions under worker barriers.

Fire Suppression

A permanenlly installed, automatically actuated fire suppression system protects the building boundary from catastrophic fire damage.

The RDF is connected to the ORNL fire-protection water system at the fire equipment room (Roon_w 21).on the south side Qf .the 'bundmg
(near the building's southwest corner). Control vaives and volume-limiting timers gre located at this point. Most of the building is
protected by a conventional automatic wet-type sprinkier system. Except_lons to’ this general plan are Cells 3, 5.6, and 7. .andfthe 1
Building 3100 Vault which are protected by a dry pipe system. The dry plpg sprinkler system is used where a potential extstsh or waler
freezing in outside pipe runs. For most of these systems, the water supply is held back by valves automaticatly-actuated by heat
detectors,

i i i i i i llow water spray until the water header supply 1s manually cut
tem is equipped with sprinkler heads that will open to a . ' .
T:fe VAVI(ZLDIE;TJS in theseqsppnilprm!er headers are flow switches that will send an alarm to the Fire Department in the event that a sprinkler
geéd opens and allows water to flow through the header. The wet pipe system is served by Risers #1 and #2 located in the fire
equipment room (Room 21).

The fi ne identification system is located at the Emergency Control Center (ECC) on the north side of Building 3019 outside Room
he |rehz° € tem consists of a series of lights numbered from 1to 24. These lights (and the building's audible fire alarms) are actuated
1_21. The 555 swilch located in the sprinkler header or by a heat detector. A sign describing the location and type of sorinkier system
?lther b,fzaonzv.}s posted near the zone lights. The sign also descnibes other speciai provisions that may be incorporatea in the
or eac gnt:
‘mment for each zone (e.g., automatic timed cut-off valves).

i ed by master fire alarm boxes and auxiliary fire boxes. When a master fire box is actuated (either directly or indirectly
e R.DF |sfserrnv one of the auxiliary boxes), an alarmis automatically transmitted to the Fire Depaniment indicating the master box
by aslgntar:er:ppmp“a'e fire zone identification light is activated. and the building's audible alarm is sounded.
number,
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'_____,,’-—"’f FACILITY (Building or Location);

: ional Laboratory
SITE:  Oak Ridge Nafion? PARTITIONED AREA:  storage wells

Question 2: BARRIER TYPES

—_ e ——_—

[ e each barrier identified above and its intended protective functions.

Alarm System

Site area monitors are located around the ORNL site and monitor air emissions.

Criticality Barrier Narrative:

NCS is maintained by a combination of mass, geometry, and concentration controls; and by limiting neutron interactions with materials
in adjacent wells.

Administrative controls limit the aflowable fissionable material mass to less than the QRNL Facility Mg.terial Control Limit (FMCL).
FMGCL is defined as the maximum amount of fissionable material that can be present in an ORNL facility or well-defined conlrol area
without formal NCS approval. For HEU, the FMCL is 250 grams. FMCLs are chosen to be small enough that no credible combination
of unplanned circumstances could lead to a criticality incident.

Administrative Barrier Narrative:

All operations are performed in accordance with written and approved procedures.
Personnel are trained to current procedures.
Autherization basis is current and approved.
Matenial limits are established for hoods and storage areas.
ration control exists for storage positions.

Worker access is controlied to partitioned areas. Penthouse is normally locked and requires authorization from Security and facility
management for entry.

Records are maintained, systems are monitored and tested, and the building inspected on a predetermined schedule.
Routine programs for monitoring and surveillance are in place.

Organization is defined, and a lessons-learned program has been implemented.

Conduct of operations hag been established for facility.

Emergency response is provided on a 24 hoyr per day basis,

Page 2
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SITE: Oak Ridge National Laboratory FACILITY (Building or Location) Building 3019
PARTITIONED AREA: storage wells
Question 3: HEU Holdings and Packaging
Material
Grade of Form Packagin
) m g Range No. of Mass
_ terial Form HEU Description Types Location of Age Packages (ka)
Oxides U-233>10 ppm | Impure Oxides V1, welded Other-specify | 34_35 years 134 57.000
storage wells '
Oxides U-233>10 ppm | Impure Oxides V1, CO Other-specify | 40 years 27 60.000
storage wells '
Oxides U-233<10 ppm | Pure oxides V1, CO Other-specify | 47.18 years 1743 48.000
storage weils
Oxides | U-233510 ppm | Impure Oxides V1, welded Other-specify | 34.32 years 27 11.000
storage wells
Compounds U-233>10 ppm | Other V4. V5 Other-specify | g years 1 0.3000
storage wells
lf‘ompounds U-233>10 ppm | Other V5, screwed plug Other-specify | g years 4 1.6000
storage wells
L
Compounds U-233>10 ppm | Other V1, BO, stoppered Other-specify | g years 6 0.5000
storage wells
Compounds U-233>10 ppm | Other V1. BO, stoppered, | OthersPeeify | 25 years 6 0.5000
storage wells
Oxides U-233<10 ppm | Pure oxides V1, CO Other-specify | 17.18 years 10 0.2000
storage wells
Oxides U-233<10 ppm | Pure oxides V5, B1, CO Other-specify | 47.18 years 15 0.2000
storage wells
Oxides U-233<10 ppm | impure Oxides V5, B1, CO Other-specify | g.12 years 21 0.4000
storage wells
fes U-233<10 ppm | impure Oxides bolt-on cap, B2, Other-specify | 17 years 2 1.2000 |
storage wells
RN 4w
06/12/96
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SITE: Oak Ridge National Laboratory

FACILITY (Building or Location)

PARTITIONED AREA:

Question 3: HEU Holdings and Packaging

Material

Building 3019

Storage wey|

—
Form Packaging Ran
f . ge N
; Gradee Description Types Location of Age P°' of Mass
L .rial Form HEU ackages |  (kq|
. Other-specify
i ure Oxides V5, B2, CO 14 yea
Oxides U-233<10 ppm {imp storage wells years 5 .
—————— |
. . U2 80. CO Other-specify | , R
Oxides U-233<10 ppm | Impure Oxides , BO, 2-23 years . .
storage wells 17
. Other- i
Metal U-233>10 ppm | Pure metal V1 r-specify | g years ) -
storage wells -Bee
Metal U-233<10 ppm | Pure metal V5. information not| OtNer-specify | 45 years 4 o
i storage wells e
Metal U-233<10 ppm | Iimpure V1, CO Other-specify | 1ot avarlaole 6 066
storage wells
L !
\P~'npounds U-233>10 ppm | Other V1, CO Other-specify 13 years 6 0sit
storage wells
L 1 |
storage wells
Metal U-233<10 ppm | Impure Co. C1 Other-specify 16 years 2 13
storage wells
Metal U-233<10 ppm | impure V1, CO Other-specify | 5 gyears 4 08K
storage wells
Oxid X - .
xides U-233<10 ppm Impure Oxides G1, BO. CO Other-specify | 42 years 3 06
storage wells
[N ES . E—
Mt —
e
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SITE: Oak Ridge National Laboratory FACILITY (Building or Location) Building 3019
PARTITIONED AREA: storage wells
Question 3: HEU Holdings and Packaging
Material
Grade of Form Packaging Ra :
» bl nge No. of Mass
| 2rial Form HEU Description Types Location of Age Packages | (kg)
Compounds U-233<10 ppm | Other G2,G1,80,ca | Other-specify | 45 vears 1 0.0003
storage wells ’
Oxides U-233<10 ppm | Other press-fit lid, BO, Other-specify | o4 years 12 0.0200
storage wells ’
Metal U-233>10 ppm | Impure V5, B0, CO Other-specify | 14 years 1 0.1000
storage welis
Metal \ U-233<10 ppm | Pure metal V1, C1 Other-specify | 11 years 4 0.2000
. storage wells
Metal U-233>10 ppm | Pure metal U0, CO Other-specify |4t ayailable 1 0.0100
storage wells
SRR U-233<10 ppm | Pure metal 80, CO Other-specify | >11 years 2 0.5000
storage wells
Oxides U-233<10 ppm | Impure Oxides V1, CO Other-specify | 21 years 3 1.0000
storage wells
Oxides U-233<10 ppm | Impure Oxides uo, Ut Other-specify | 30.31 years 12 2.9000
| storage wells
- ther-speci
Oxides U-233<10 ppm | Pure oxides PO, B4, CO Other-specify | 43 years 10 0.0700
storage wells
Other-speci
Oxides U-233<10 ppm | Impure Oxides 1, V1 sorag epwe,: 12 years ! 0-3000
Other-specify
Oxides U-233>10 ppm | Other V5, B1, CO storage wells 22 years 1 0.700C
; ' Other-specify 1 :
U-233<10 ppm | Pure metal G1.€C0 storage wells 11 yesrs 0.0%0
| 7
06/12/96
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‘SlTE- Oak Ridge National Laboratory

FACILITY (Building or Location)

PARTITIONED AREA:

}
;
|
[
|

Question 3: HEU Holdings and Packaging

Building 3019

Slorage ey

Material \'\
Form Packaging Range
Grade of _ . 9 No. of M
Description Types Location of Age 255
l .erial Form HEU g Packages (kg)
. Other-specify T ——
. . impure Oxides V1. welded 26 vears ]
Oxides U-233<10 ppm | Imp storage wells 6 3.0000
S
3>10 ppm | Pure metat Vi, Ct Other-specify 12 years N
- > u ’
Metal v-23 PP storage wells 1 0.100)
co Other-specify 1
Oxides U-233>10 ppm | Other VS, BO, 1 years q 0.100)
storage wells
B ‘ S
Metal U-233<10 ppm | Pure metal V5, B0, C2 | Other-specify 11 years 1 i
I ' storage weils
1 | | z | |
Compounds U-233<10 ppm { Other VS, B0. CO Other-specify | g years 1 00641
storage wells
|~ ~oounds U-233<10 ppm | Other V5, 80. CO Other-specify | 17 oars ! 0.2
storage wells
Oxides U-233<10 ppm | impure Oxides C1,B0.CO Other-specify | 7 years 1 0.08)
storage wells
U-233>10 ppm V1, C1 Other-specify | 151 ears 1 0.00%)
storage wells
U-233<10 PPM | Pure metal C1.Co Other-specify 13 years 3 0.0z
storage wells
Oxides R
U-233>10 Ppm C2. V1 Other-specify | 4, years 5 0360
storage wells
C2. V1 Other-specify | 15 years t 003
storage wells
/—
. 1 020
U1, Bo, Co Other-specify 24 years ¢
storage wells
¥ i
Paga —— W L,
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SITE: Oak Ridge National Laboratory FACILITY (Building or Location)  Building 3019
|
i PARTITIONED AREA: storage wells
Question 3: HEU Holdings and Packaging
i W Material
' Grade of Foﬂ“' Packaging Range No. of Mass
| srial Form HEU Description Types Location of Age Packages | (kg)
Oxides U-233<10 ppm | Other G1, 80, CO Other-specify | 15 years 6 0.2000
storage wells
Oxides U-233<10 ppm | Other V5, BO, CO 8 years 6 0.0700
storage wells
Oxides U-233<10 ppm | Pure oxides G1, 80, CO Other-specify | 16 years 2 0.0090
storage wells
Oxides U-233<10 ppm \Olher V5, CO Other-specify | 11 years 1 0.0800
L ! storage wells
Oxides | U-233<10 ppm | Other V5, BO, CO Other-specify | 11 years 2 0.3000
storage wells
roas U-233<10 ppm | Other G1, 80, CO Other-specify | 20 years 1 0.3000
storage wells
) .
Oxides U-233<10 ppm | Impure Oxides G1, B0, CO Other-specify | - 53 years 3 0.0500
storage wells
Oxides U-233>10 ppm | Impure Oxides VA, €O Other-specity | 1011 years 403 104.00
storage well
. Other-speci T
Oxides U-233<10 ppm | Pure oxides Vs, B1, CO pecify | 20 years 44 15.000
storage wells
i Other-specify | g. 206 91.000
Oxides U-233<10 ppm | Impure Oxides v5, B1, CO 8-16 years
storage well
_ Other-specify 4 1.5000
Metal U-233<10 ppm | impure press-itid. B0 | © wells 17 years
- Other-specify | 5 16 years 6 2.2000
s U-233<10 ppm | Impure Oxides V1, C1 storage wells y
,L, i 2147070
06/42/96

Page 5



e e ——— e — —— ——

ye—eA & M e

1

-

—

SITE: Qak Ridge Nationa! Laboratory

FACILITY (Building or Location)

Building 3019

PARTITIONED AREA:

Storage weis

Page

]

— Question 3: HEU Holdings and Packaging
Waterial Packagi R —
Form ackaging ange No
de of o . - of Mass
ial Form v Description Types Location | ofAge | papgies | g
«erial Fo
l . Other-specify
stainless steel, BO 12 years
Metal U-233<10 ppm | Pure metal storage wells 2 00
I , —_—
— Other-speci
33<10 ppm | Pure metal v1.C1 Y117 years 3 0%
Metal U-2 storage wells "
Other-specify
tal uQ, CO 17 years "
Metal U-233<10 ppm | Pure mela storage wells 1 00t
Other-specify
V5. B1, CO 22 years 4 4
Wetal U-233>10ppm | Impure | storage wells
1
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FACILITY (Building or Locatjq
Dak Ridge National Laboratory -
SITE:

Building 301g
FUNCTION: URANIUM.233

STORAGE

Question 3. HEU Holdings and Packaging
[

1 i e .
ib material at (isk. W|||C|l col S“tutes a source term
nge

Total Net Quanity = 27 k@
Avg. Uwt % =67 5
avg. U-233 ennichment = SPAVI S

Separation Process: nol available
Dale Separated: not available
Stabilization Temperature = 700 C

Describe packaging and its intended protective function(s).
lterm qroup: ANL-ZPR
17143 containers

Primary container - S04L Stainless Steel
. SALATT I,
welded closure
no outer bagging

Seconcary container - Tinplate
3-7/8 in. diam.
8in. length
double seamed closure

packaged by ORNL RDF

Describe material at fisk, which constitutes a source term
ftem Group: ANL-7PR

Chemical Compound: U308
Form: Powder

Total net Quantity = 58 kg
Avg. Uwt. % = g5

Avg. enrichment U-233=298vq, 9,

Separation Process: |

on Exchange
Date Separateg: 197

s 8-1979
Stabilization Temperatyre = 800C

Iy Containe . Alumingm

dimensiong noy av
“eldeg Closure

No oyter bagging

ailable

Page
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SITE:  Oak Ridge National Laboratory FACILITY (Building or Location) Building 3019

.
FUNCTION: URANIUM-233 STORAGE

Question 3: HEU Holdings and Packaging

f~~andary Container - Aluminum
2.6 in. diam.
8 in. length
welded closure

packaged by Savanah River Plant

Describe material at risk, which constitutes a source term,
flem Group: RCP-02

Chemical Compound: U308

Form: Powder

Total net quantity = 13 kg
Avg. Uwt. % = 85
Avg. enrichment U-233 = 96%

Separatinn Process: net available
Date Separated: not available
Stabilization Temperature: not available

Describe packaging and its intended protective function(s).

tem Group: UF4
1 container

ary container - Stainless Steel
1-1/2 in. Sch. 40 Pipe
17 in. length
compression fitings
no outer bagging

Secondary container - Aluminum
3in. OD Tubing
23 in. length
screwed plug

packaged by ORNL Thorium Uranium Recycle Facility

Describe material at risk, which constitutes a source term.
Item Group: UF4

Chemical Compound: UF4 w/ > 1000 ppm LiF

Form: Fused Salt

Total net quantity = 0.5 kg
Avg. U wt% = 61
Avg. enrichment U-233 =91 wt. %

< -~aration Process: Purex at Savannah River Plant
Separated: 1964-1965
- ..ullization Temperature = 855 C

06/12/96
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SITE: Oak Ridge National Laboratory | FACILITY (Building or Location) Building 3019

FUNCTION:

URANIUM-233 STORAGE

Question 3; HEU Holdings and Packaging

ibe material at risk, which constitutes a source term.
o Uwt, Y% = 61
Avg. enrichment U-233 = 91 wt. %

" Separation Process: Purex at Savannah River Plant
Date Separated: 1964=1965
Slablilization Temperature = 855 C

Describe packaging and its intended protective function(s).

llem group: UF4
6 containers

Primary container - Nickel
3/4 in. diam.
6 in. length

welded closure (information inferred from available sketches or obtained by interview with task leader)
plastic tube outer bagging

Secondary container - Aluminum
3-1/2 in. OD tubing
8-3/4 in. length
stoppered ciosure

packaged by ORNL Thorium Uranium Recycle Facility

ribe material at risk, which constitutes a source term.
ltem Group: UF4
Chemical Compound: UF4
Form: fused salt

Total net quantity = 0.9 kg
Avg. U wt. % = 61
Avg. enrichment U-233 =91wt. %

Separation Process: Purex at Savannah River Plant
Date Separated: 1964-1965
Stabilization Temperature = 855 C

Describe packaging and its intended protective function(s).

ftem Group: ANL-10
10 containers

Primary container - Stainless Steel
' 3x2x1/4 in.
Welded closure
no outer bagging

Sanondary container - Tinplated steel
4-1/16 in. diam.
7 in. length
double seamed closure

packaged by ORNL RDF

06/12/96
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CILITY (Building or Locati ildi
SITE: Oak Ridge National Laboratory FA ( 9 on) Building 3019
FUNCTION:

URANIUM-233 sTORAGE
Question 3: HEU Holdings and Packaging — ————————

~ribe packaging and its intended protective function(s).
Jroup: ARF-35
5 containers

Primary container - Steel
3-1/8 in. diameter
7-3/4 in. length
screw cap
PVC outer bagging

Secondary container - Tinplated steel
3-7/8 in. diam.
8 in. length
double seamed clcsure

packaged by Rocky Flats Plant

Describe material at risk, which constitutes a source term.
item Group: ARF-35

Chemical Compound: Oxide

Form: Powder

Total net quantity = 2.3 kg
‘M.% U =60
:nrichment U-233 = 98 wt.%

Separation process: not available

Date Separated: Pre-1983 (inferred from descriptions)
Stabilization temperature: not available

Describe packaging and its intended protective function(s).

Item group: ASA-94
4 containers

Primary container - (based on recollection of person involved in packaging or receiving)
plastic

dimensions not available
plastic outer bagging

Secondary container - tinplated stee)

dimensions not available
pressed on lid

packaged by Lawrence Livermore National Lab

Describe material at risk, which constitutes a source tarm
group; ASA-94
nical compound: Oxide

Form: not available

Total net quantity = 2.2 kg

Page 8 08/42/96




l;& Oak Ridge National Laboratory FACILITY (Building or Location)

Building 3019

FUNCTION:

URANIUM-232 STORAGE

Question 3: HEU Holdings and Packaging

-ibe material at risk, which constitutes a source term.
w.% U=77
Avg. enrichment U-233 = 98 wt. %

Separation Process: not available
Date Separated: Pre-1974 (inferred from descriptions)
Stabilization Temperature: not available

Describe packaging and its intended protective function(s).

flem group: AUA-67/70
2 containers

Primary container - stainless steel
3-7/8 in. diam.
2-3/8 in. length
welded closure
no outer bagging

packaged by Los Alamos National Laboratory

Describe material at risk, which constitutes a source term.
Sroup: AUA-67/70
Jical Compound: U

Form: Ingot

Total net quantity = 6.0 kg
Avg. U wt. % = 100 (inferred from descriptions)
Avg. enrichment U-233 = 97 wt.%

Separation Process: not available
Date Separated: Pre-1977 (inferred from descriptions)
Stabilization Temperature: not available

Describe packaging and its intended protective function(s).

Item group: AUA-84
4 containers

Primary container - screw cap (inferred from description)
further information not available

Secondary container - stainless steel 3-1/16 in. diam.
6-7/8 in. length
welded closure

aged by Los Alamos Nationai Laboratory

Describe material at risk, which constitutes a source term.
tem group: AUA-84

page 9
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SITE: Oak Ridge National Laboratory

Question 3: HEU Holdings and Packaging

‘be material at risk, which constitutes a source term.

v .acal Compound: U
Form: Button (inferred from descriptions)

Totat net quantity = 0.5 kg
Avg. Uwt.% = 100
Avg. enrichment U-233 = 98 wi. %

Separation process: not available

Date separated: Pre-1967 (inferred from descriptions)
Stabilization Temperature: not available

Describe packaging and its intended protective function(s).

ltem gisup: CZA-90
8 containers

ramary COmaines - stanness seel
2x2x1/8 in. or 2x2x1/4 in.
welded closure
no outer bagging

Secondary container - tinplated steel
dimensions not available
double seamed closure

packaged by Argonne National Laboratory East, Wlinois

Describe material at risk, which constitutes a source term.
{tem group: CZA-90

Chemical Compound: U

Form: not available

Total net quantity = 0.8 kg
Avg. wt.% U = 74%
Avg. enrichment U-233 = 98 wt. %

Separation Process: not available
Date Separated: Pre-1984
Stabilization temperature: not available

Describe packaging and its intended protective function(s).
Item group: CZA-91
6 containers

Primary container - stainless stee!
22x1/4in.
welded closure
no outer bagging

Secondary container - tinplated steel

Page 10
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URANIUM-233 STORAGE
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SITE: Oak Ridge National Laboratory FACILITY (Building or Location) Building 3019

FUNCTION: URANIUM-233 STORAGE

Question 3: HEU Holdings and Packaging

dimensions not available
double seamed closure

packaged by Argonne National Laboratory East, lllinois

Describe material at risk, which constitutes a source term.
ltem group: CZA-91

Chemical Compound: not available

Form: not available

Total net quantity = 1.1 kg
Avg.wt.% U = 84
Avg. enrichment U-233 = 97 wt.%

Separation Process: not available

Date Separated: Pre-1984 (inferred from descriptions)
Stabilization Temperature: not available

Describe packaging and its intended protective function(s).

ltem group: CZA-93
2 containers

P-=—ary Container - tinplated steel
dimensions not available
double seamed closure (based on recollections of person involved in packaging or receiving)
outer bagging data not available

Secondary Container - Stainless Steel
3.5in, diam.
13 in. length
welded closure

packaged by Argonne National Laboratory East, lllinois

Describe material at risk, which constitutes a source term.
Item group: CZA-93

Chemical compounds: U02, U

Form: Granules(oxide), pieces & foils(metal)

Total net quantity = 1.2 kg
Avg. wt.% U =91
Avg. enrichment U-233 = 98

Separation Process: not available
Date Separated: Pre-1984 (inferred from descriptions)
Stabilization Temperature: not available

06/12/96
Page 11




. FACILITY (Building or Location) Buildin 3
SITE:  Oak Ridge National Laboratory 9 5019
FUNCTION:

URANIUM-233 STORAGE

Question 3: HEU Holdings and Packaging

‘ribe packaging and its intended protective function(s}.
group: CZA-93
2 containers

Primary container - tinplated steel
dimensions not available _ . . .
doubie seamed closure (based on recollections of person involved in packaging or receiving)
outer bagging data not available

Secondary container - stainless steel
3.5in. diam.
13in. length
welded closure

packaged by Argonne National Laboratory East, lllinois

Describe material at risk, which constitutes a source term.

ncin ulvuy. \.u:lz\':‘)u
Chemical Compound: U
Form: Buttons and plates

Total net quantity = 1.3 kg
Avg. wi.% U =100
Avg. enrichment U-233 = 98 wt.%

ration Process: not available

Date Separated: Pre-1984 (inferred from descriptions)
Stabilization Temperature: not available

Describe packaging and its intended protective function(s).
ftem group: CZC-78
4 containers

primary container - stainiess steel

22x1/4 in. or 3:@2x1/4 in.
welded closure
no outer bagging

secondary container - tinplated steel
3-7/8 in, diam.
8 in. length
double seamed closure

packaged by Argonne National Laboratory West, Idaho

; Describe material at risk, which constitutes a source tarm
group; CZC-78B
mical Compound: U
Form: not available

Total net quantity = 0.6 kg

Page 12
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SITE: Oak Ridge National Laboratory

FACILITY (Building or Location)
FUNCTION:

Question 3: HEU Holdings and Packaging

tinplated steel
double seamed closure
dimensions not available

packaged by Brookhaven National Laboratory

Describe material at risk, which constitutes a source term.

Item group: CZD-G
Chemical Compound: U
Form: Foil

Total net quantity = 0.02

Avg. wt.% U = 85 (inferred from descriptions)
Avg. enrichment U-233 = 96 wi.%

Separation Process: not available

Date Separated: Pre-1960 (inferred from descrintions)
Stabilization Temperature: not avaiable

Describe packaging and its intended protective function(s).

Item group: CZD-G
1 containers

ry container - glass
screw cap
dimensions not available
plastic outer bagging

secondary container - inferred from description
tinplated steet
double seamed closure
dimensions not available

packaged by Brookhaven National Laboratory

Describe material at risk, which constitutes a source term,

ltem group: CZD-G
Chemical Compound: U

Form: Piece (inferred from descriptions)

Total net quantity = 0.01

Avg. wt.% U < 100 (inferred from descn'ptions)
Avg. enrichment U-233 = 99 wi.%

Separation process: not available
Date Separated: Pre-1970 (inferred fro

Sepi m descriptions)
Stabilization Temperature: not availabl

e

Building 301g

URAN!UM—233 STORAGE
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SITE: Oak Ridge National Laboratory FACILITY (Building or Location)
FUNCTION:

Question 3: HEU Holdings and Packaging

~ribe material at risk, which constitutes a source term.
Separated: 1966
Sabilization Temperature = 800 C (inferred from descriptions)

Describe packaging and its intended protective function(s).

Item group: JZBL
1 container

primary container - tinplated stee)
3 in. diam. x 7-5/8 length
screw cap (inferred from descriptions)
plastic outer bagging

secondary container - tinplated steel
3-3/4 in. x 8 in. length
double seamed closure (inferred from descriptions)

packaged by CRNL

Describe material at risk, which constitutes a source term.
Item Group: JZBL

Chemical Comn~rind- 11

Form: Pieces

net quantity =0.1 kg
vy W% U =100
Avg. enrichment U-233 = 98

Separation Process: not available
Date Separated: Pre-1963
Stabilization Temperature: not available

Describe packaging and its intended protective function(s).

Rem group: KZA-G18
4 containers

primary container - stainless stee! (based on recollection of person involved in packaging or receiving)
dimensions not available

welded closure
outer bagging data not available

secondary container - stainless steel

3in. diam. x 6 in. length (based on recollection of

Building 3p1g

URANIUM-233 STORAGE

person involved in packaging or receiving)
welded ciosure

packaged by Knolis Atomic Power Laboratory

~wscribe material at risk, which constitutes a sourca term,
item Group: KZA-G1B
Chernicai Compound: U

Page 16
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SITE: Oak Ridge National Laboratory

FACILITY (Building or Location)

Building 3019

FUNCTION:

URANIUM-233 STORAGE

Question 3: HEU Holdings and Packaging

ribe material at risk, which constitutes a source term.
. not available

Tolal net quantity = 0.2
Avg. w.% U = 100 (inferred from descriptions)
Avg. enrichment U-233 = 100 wt %

Separation process: not available
Date Separated: Pre-1985 (inferred from descriptions)
Stabilization Temperature: not available

Describe packaging and its intended protective function(s).
item group: LAE-03
1 container

primary container - data not available
secondary container - tinplated steel

4-1/8 in. diam. x 7 in. length
double seamed closure

packaged by Atomics International (Divsion of North America Rockwell)

Describe material at risk, which constitutes a source term.
Group: LAE-03
lical Compound: U

rurm: not available

Total net quantity = 0.01
Avg. wt.% U = 100
Avg. enrfichment U-233 = 100 wt.% (inferred from descriptions)

Separation Process: not available
Separation Date: Pre-1971
Stabilization Temperature: not available

Describe packaging and its intended protective function(s).

ltem Group: LAW-40
2 containers

primary container - plastic bagging
heat seamed closure

secondary container - tinplated steel
4-1/8 in. x 7 in.
double seamed closure

“aged by Gulf Energy & Environmental Systems, San Diego, California

Page 17
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]

FUNCTION:

Question 3: HEU Holdings and Packaging

ibe material at risk, which constitutes a source term.
sroup: LAW-40

Chemical Compound: U

Form: Discs

Total net quantity = 0.5 kg
Avg. wi.% U = 100 (inferred from descriptions)
Avg. enrichment U-233 = 97

Separation process: not available
Separation date: Pre-1974 (inferred from descriptions)
Stabilization temperature: not available

Describe packaging and its intended protective function(s).
ltem group: LZB-18
3 cuntainers

primary container: stainless steel

dimensions not avatlable
welded closure

secondary container: tinplated steel

dimensions not available

double seamed closure {based on recollections of person involved in packaging or receiving)

pauraged by Lawrence Livermore National Laboratory

Describe material at risk, which constitutes a source term.
Rem Group: LZB-18

Chemical Compound: Oxide
Form: not available

Total net quantity = 1.2 kg
Avg.wt.% U =85
Avg. enrichment U-233 = 98 wt.%

Separation Process: not available

Separation Date: Pre-1975 (inferred from descriptions)
Stabilization Temperature: not available

Describe packaging and its intended protective function(s),
item group: LZB-22
12 containers

primary container - information not available

ndary container - metal based on fecollections of person involved in packaging or receiving

packaged by Savannah River Plant

. FACILITY (Building or Location) Building 3019
SITE; Oak Ridge National Laboratory

URANIUM-233 STORAGE
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SITE: Oak Ridge National Laboratory FACILITY (Building or Location) Building 3019

FUNCTION: URANIUM-233 STORAGE
Question 3: HEU Holdings and Packaging

sribe material at risk, which constitutes a source term.
a4 Group: LZB-22
Chemical Compound: Oxide
Form: Powder

Total net quantity = 3.6 kg
Avg. wt.% U = 83
Avg. enrichment U-233 = 98 wt.%

Separation Process: not available
Date Separated: Pre-1966 (inferred from descriptions)
Stabilization Temperature: not available

Describe packaging and its intended protective function(s).

item group: OX-225LP
10 containers

primary container - polyethyiene with screw cap
1in. diam x 2 in. length
polyethylene outer bagging

secondary container - tinplated steel
3-7/8 in. diam x 8 in. length
double seamed closure

packaged by ORNL RDF

Describe material at risk, which constitutes a source term,
tem Group: OX-225LP

Chemical Compound: U308

Form: Powder

Total net quantity = 0.1 kg
Avg. wt.% U =76
Avg. enrichment U-233 = 98 wt.%

Separation Process: lon Exchange
Date Separated: 1983
Stabilization Temperature =800 C

Describe packaging and its intended protective function(s).

ltem group: PZA-126
1 container

primary container - stainless steel
1.5 in. diam.
length and outer bagging information not available

secondary container - stainiess steel
2.5in. diam. x 9 in. length
welded closure

06/12/96
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. iLITY (Building or L i
SITE: 0Oak Ridge National Laboratory FACILI ( g Ocation)
FUNCTION:

Building 3019

URANIUM-233 STORAGE

Question 3: HEU Holdings and Packaging

.

aged by ORNL

Describe material at risk, which constitutes a source term.
item Group: PZA-126

Chemical Compound: Oxide

Form: not available

Total net quantity = 0.3
Avg. wt.% U = 85 (inferred from descriptions)
Avg. enrfichment U-233 = 99 wt.%

Separation Process: not available
Separation Date: 1982 (inferred from descriptions)
Stabilization Temperation: not available

Describe packaging and its intended protective function(s).
ltem group: RCP-20
1 container

primary container - tinplated steel with screw cap
3 in. diam. x 7-5/8 in. length
poiythyfene outer bagging

ndary container - tinpiated steel
3-3/4 in. diam x 8 in. length
double seamed closure

packaged by ORNL

Describe material at risk, which constitutes a source term.
ltem Group: RCP-20

Chemical Compound: Oxide

Form: Powder

Total net quantity = 0.8 kg
Avg. Uwt% =83
Avg. enrichment U-233 = 98 wt.%

Separation Process: not available

Date Separated: Pre-1963 (inferred from descriptions)
Stabifization Temperature: not available

Describe packaging and its intended protective function(s).

ftem Group: SNM-4031
1 container

-1ary container - glass

screw cap closure inferred from descnption
dimensions and outer bagging information not avasable
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SITE: Oak Ridge National Laboratory FACILITY (Building or Location) Building 3019

FUNCTION: URANIUM-233 STORAGE
Question 3: HEU Holdings and Packaging

dary container - tinplated steel
4-1/8 in diam x 7 in. length
double seamed closure

packaged by ORNL

Describe material at risk, which constitutes a source term.
ltem Group: SNM-4031

Chemical Compound: U

Form: Casting

Total net quantity = 0.03 kg
Avg. wt.% U = 100
Avg. enrichment U-233 = 100 wt.%

Seperation Process: not availahle
Separation Date: Pre-1976
Stabilization Temperature: not available

Describe packaging and its intended protective function(s).
Item group: SRO-9
6 containers

.ry container - Aluminum
2.5 in. diam x 11 in. length
welded closure
no outer bagging

secondary container - Aluminum
3 in. diam. x 12 in. length
welded closure

packaged by Savannah River Plant

Describe material at risk, which constitutes a source term.
item group: SRO-9

Chemical Compound: Oxide

Form: Powder

Total net quantity = 3.8 kg

Avg. wt.% U = 81

Avg. enrichment U-233 = 98 wt.%
Separation Process: not available

Date Separated: 1970 (inferred from descriptions)
c-~hjlization Temperature: not available

6/12/96
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i FACILITY (Building or Location)
SITE: Oak Ridge National Laboratory
FUNCTION:

Building 3019

URANIUM-233 STORAGE
Question 3: HEU Holdings and Packaging

Describe packaging and its intended protective function(s)-
roup: TAR-LB1
.ainer

primary container - stainless steel

dimensions not available
welded closure
no outer bagging

secondary container - stainless steel

2.5in. diam. x 8 in. length
welded closure

packaged by ORNL

Describe material at risk, which constitutes a source term.
ltem Group: TAR-LB1

Chamicai Comoound: U

Form: Water

Total net quantity = 0.1 kg

Avg. wt.% U = 100 (inferred from descriptions)
Avg. enrichment U-233 = 100 wt.%

Separation process: not available

ation date: Pre-1985 (inferred from descriptions}
zation Temperature: not available

Describe packaging and its intended protective function(s).
Item group: Y-12
1 container

primary container - tinpiated steel
3in diam. x 7-5/8 in. length
screw cap and plastic outer bagging based on recollections of person involved in packaging or receiving
secondary container - tinplated steel
3-3/4 in. diam. x 8 in. length
double seamed closure based on recollections of person involved in packaging or receiving

packaged by ORNL

Describe material at risk, which constitutes a source term.
item Group: Y-12

Chemical Compound: U308
Form: not available

Total net quantity = 0.2 kg
w%U=85
snnchment U-233 = 88 wt. %

Separation Process: not available
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SITE: Oak Ridge National Laboratory FACILITY (Building or Location) Building 3019

FUNCTION: URANIUM-233 STORAGE
L Question 3;: HEU Holdings and Packaging

Deascribe material at risk, which constitutes a source term.
Separated: Pre-1971
Jlization Temperature: not available

Describe packaging and its intended protective function(s).
item group: Y-12
1 container

primary container - tinplated steel
3 in diam. x 7-5/8 in. length
screw cap and plastic outer bagging based on recollections of person involved in packaging or receiving

secondary container - tinplated steel
3-3/4 in. diam. x 8 in. length
double seamed closure based on recollections of person involved in packaging or receiving

tackaned bv ORNL

Describe material at risk, which constitutes a source term.
ftem Group: Y-12

Chemical Compound: U

Form: Discs

Total net quanuty = 0.1 kg
vt.% U = 100 (inferred from descriptions)
anrichment U-233 = 97 wt.%

Separation Process: not available
Date Separated: Pre-1971
Stabilization Temperature: not available

Describe packaging and its intended protective function(s).

ltem group: ADU-SCRAP
1 container

primary container - stainless steel with screw top
3-3/8 in. diam x 3 in. length
plastic outer bagging

secondary container - tinplated steel
4-1/16 in. diam. x 7 in. length
double seamed closure

packaged by ORNL

Describe material at risk, which constitutes a source term.
Item group: ADU-SCRAP
vical Compound: Ammonium Diuranate
.1. Powder

Total net quantity = 0.1 kg
06/12/96
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SITE: Oak Ridge National Laboratory

FACILITY (Building or Location) Bu ing3g4g

FUNCTION:

URANIUM-233 STORAGE

Question 3: HEU Holdings and Packaging

‘ribe material at risk, which constitutes a source term.

v.% U = 70 (inferred from descriptions)
Avg. enrichment U-233 = 30 wt. %

Separation Process: lon Exchange

Separation Date: 1987 (prevailing condition for materials in this group)

Stabilization Temperature: not available

Describe packaging and its intended protective function(s).

Item group: ANL-10(ADU)
1 container

primary container - tinplated steel with screw top
3in. diam x 7-3/4 in. length
plastic outer bagging

socmedary contamar - inpiatsd st
3-3/4 in. diam x 8 in. length

double seamed closure

packaged by ORNL

Describe material at risk, which constitutes a source term.

! qgroup: ANL-10(ADU)
ical Compound: Ammonium Diuranate
1 wan: Powder

Total net quantity = 0.3 kg
Avg. wt.% U = 70 (inferred from descriptions)
Avg. enrichment U-233 = 98 wt.%

Separation Process: lon Exchange

Separation Date: 1979 (prevailing condition for material in this group)

Stabilization Temperature: not available

Describe packaging and its intended protective function(s).

Item group: ARF-32
1 container

Primary container - stainless steel
dimensions not available
plastic outer bagging

Secondary container - inferred from descriptions
tinplated steel
4-1/16 in. diam
length not available
double seamed closure

packaged by Rocky Flats Plant
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FACILITY (Building or Location}
SITE:  Oak Ridge National Laboratary

FUNCTION:

Question 3: HEU Holdings and Packaging

ged by Argonne National Laboratory East, [1inols

Describa material at risk, which constitutes a source term.
itam Group: CZA-8Q(CYL)

Chemical Comoound: U

Form: Fail

Total net quanuly = 0.02 kg

Avg. wt.% U = 100 (inferred from descriptions)
Avg. enrichment U-233 =100 wt.%

Separation Procass: not available
Separation Date: not available
Stabilization Temperature: not available

Describe packaging and its intended protective function(s).
tem qroup: HUA-2A

Juurames

pnmary container - Stainless steel with slip top
2-1/4 in. to 2.5in diam. x 4 in. length
bagging information not available

secondary container - stainless steel

3.5in. diamx 6.5 in. length
welded closure

packaged by Hanford Engineering Development Laboratory

Describe material at risk, which constitutes a source term.
Item Group: HUA-2A
Chemical Compound: Qxide

Form: Powder (based on recollections of invoived personnel)

Total net quantity = 0.4 kg
Avg. wt% U =814

Avg. enrichment U-233 = 97 wt.%

Separation Process: not available
Separation Date: not available
Stabilization Temperature: not available

Describe packaging and its intended protective function(s)
ltem group: HUA-2B
1 container

primary container - stainless stee| vith slip top

2-1/4 in. diam. x 4 jp, length
bagging information not available

secondary container - stainless steg|

Page 26
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SITE: Qak Ridge Nationai Laboratory FACILITY (Building or Location) Building 3019

FUNCTION: URANIUM-233 STORAGE

Question 3: HEU Holdings and Packaging

3.5in. diam. x 6.5 in. length
welded closure

packaged by Hanford Engineering Development Laboratory

Describe material at risk, which constitutes a source term.
Item Group: HUA-2B

Chemical Compound: Oxide

Form: Powder (based on recollections of involved personnel)

Total net quantity = 0.04 kg
Avg. wit% U = 87
Avg. enfichment U-233 = 98 wt.%

Separation Process: not available
Separation Date: not available
Stabilization Temperature: not available

Describe cackaging and its intended protective functior(s).
ltem group: KZA-8
1 container

primary container - steel based on recollections of person involved in packaging or storing
dimersicns not available
plastic outer bagging

.dary container - tinplated steel
4 in. diam. x 12 in, iength
double seamed

packaged by Knoils Atomic Power Laboratory

Describe material at risk, which constitutes a source term.
Item group: KZA-8

Chemical Compound: UO2

Form: Powder

Total net quantity = 0.2 kg
Avg. wt.% U = 86
Avg. enrichment U-233 = 96 wt.%

Separation Process: not available
Separation Date: not available
Stabilization Temperature: not available

Describe packaging and its intended protective function(s).

Item group: MM-4899
6 containers

iry container - glass

screw top based on recollections of person involved in packaging or storing
plastic outer bagging

06/12/96
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FACILITY {Building or Location)

SITE: Qak Ridge Nc.aonal Laboratory

FUNCTION:

Question 3: HEU Holdings and Packaging

tary container - tinplated steel
4-1/16 in. diam x 8 in. length
double seamed closure

packaged by ORNL

Describe material at risk, which constitutes a source term.
tem Group: MM-4899

Chemical Compound: Oxide

Form: microspheres

Total net quantity = 0.2 kg
Average wi% U = 86
Average enrichment U-233 = 98 wt.%

Separation Process: Purex {based on recollections of involved personnel and descriptions)

Nate Qeparated. 1976 (infarred from descrptions)
Stabilization Temperature = 1100 C

Describe packaging and its intended protective function(s).

item group: OX-SCRAP
§ containers

y cantainer - stainless steel with screw top
3-3/8 in. diam. x 3 in. length
plastic outer bagging

secondary container - tinplated steel
4-1/16 in. diam. x 7 in. length
double seamed closure

packaged by ORNL

Describe material at risk, which constitutes a source term.
llem Group: OX-SCRAP

Chemical Compound: Oxide

Form: Powder

Tolal net quantity = 0.1 kg
Avg. wt.% = 83
Avg. enrichment U-233 = 90

Separalion process: lon Exchange
Date Separated: 1987
Stabilization Temperature = 800 C

Building 3019

URAN)UM-ZBS STORAGE

-
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SITE: Oak Ridge National Laboratory

FACILITY (Building or Location) Building 3019

FUNCTION: URANIUM-233 STORAGE

Question 3: HEU Holdings and Packaging

- ~ribe material at risk, which constitutes a source term.
microspheres

Total net quantity = 0.4 kg
Avg. Uwt.% =87
Avg. enrichment U-233 = 98 wt.%

Separation Process: Purex (based on recollections of involved pesonnel and descriptions)

Date Separated: 1976
Stabilization Temperature = 1100 C

Describe packaging and its intended protective function(s).

Item group: U/TH-SPH
3 containers

Primary container: based on recollections of person involved inpackaging or storing

alass

1.5 in. diam x 3 in. length
screw top closure
plastic outer bagging

Secondary container: tinplated steel
4-1/16 in. diam. x 7 in. length

1ged by ORNL

Describe material at risk, which constitutes a source term.
Item Group: W/TH-SPH

Chemical Compound: Oxide

Form: Microspheres

Total net quantity = 0.2 kg
Avg. wt.% U = 24
Avg. enrichment U-233 = 98 wt.%

Separation Process: Purex (based on recoliections of involved personnel and descriptions)

Date Separated: 1973
Stabilization Temperature: 1100 C

Describe packaging and its intended protective function(s).
Item group: CEU
403 containers

primary container - 304L Stainless Steel
3.5 in. diam.
24-1/4 in. length
welded closure
no outer bagging

secondary container - Tinplate
3-9/186 in. diam.
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SITE: Oak

~~scribe m
Separ:
wabilizatior

Describe p

Item group:
2 container

Primary Co

Secondary

packaged b

Describe m
Item Group:
Chemical C¢
Form: Powd

I net qui
4. wt% U
Avg. enrichn

Separation p
Date Separa
Stabilization

Describe pz

Item Group:
11 container

Primary con
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item group:
Chemical C
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SITE: Oak Ridge National Laboratory

’ FACILITY (Building or Location)
[ FUNCTION:

Question 3: HEU Holdings and Packaging

24-3/4 in. length
double seamed closure

packaged by ORNL RDF

Describe material at risk, which constitutes a source term.

Item Group: CEU
Chemical Compound: U308
Form: Monolith

Total net quantity = 1675 kg
Avg. Uwt. % =62
Avg. enrichriment U-233 = 10 wt. %

Separation Process: Purex
Date Separated: 1968-1969
Stabilization Temperature = 700 C

Describe packaging and its intended protective function(s).

Item group: PZA-BPL
44 containers

Primary container - Stainless Steel
3-3/8 in. diam.
3-1/8 in. length

screw top - Buna-N rubber gasket
polythylene outer bagging

Secondary container - Tinplate
4-1/16in, diam,
7in. length
double seamed closyre

packaged by ORNL RDF

Describe materia| at risk,
ltem Group: PZA-BPL

Chemical Compound: uo?2
Form: Powder

Total net Quantity = 18 kg
Avg. Uwt. % =g7
Avg. enrichmen, U-233 = 98 yt. %

Separation Process: M

odified Tho
Date Separaleg: 1976 rex & lon Exchange

Stabilization Temperalure =450¢C

which Constitutes a source term.

Building 3019
URANIUM-233 STORAGE

06/12/96
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SITE: Oak Ridge National Laboratory

FACILITY (Building or Location)

Building 3019

FUNCTION:

URANIUM-233 STORAGE

Question 3: HEU Holdings and Packaging

Nagcribe packaging and its intended protective function(s).
group: RDF-OX
o0 containers

Primary container - Stainless Steel
3-3/8 in. diam.
3-1/8 or 7 in. length
Screw top - Buna-N rubber gasket
polyethylene outer bagging

Secondary container - Tinplate
4-1/16 in. diam.
7 to 8in. length
double seamed closure

packaged by ORNL RDF

Describe material at risk, which constitutes a source term.
Item Group: RDF-OX

Chemical Compound: U308

Form: Powder

net quantity = 117 kg
. .g.wt. % U=285
Avg. ennchment U-233 = 92 wt. %

Separation Process: lon Exchange & Extraction Chromotography
Date Separated: 1980-1988
Stabilization Temperature = 800 C

Describe packaging and its intended protective function(s).

Iltem group: ARF-33
4 containers

Primary container - tinplated steel
dimensions not available
press-fit lid
plastic outer bagging

Secondary container - tinplated steel
dimensions not available

double seamed closure

~kaged by Rocky Flats Plant

Describe material at risk, which constitutes a source term.
ltem Group: ARF-33

Page 33
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f FACILITY (Building or Location) Building 3019

SITE: SITE: OQak Ridge National Laboratory

J FUNCTION: URANIUM-233 STORAGE

Question 3: HEU Holdings ang Packaging

L

De<cribe packaging and its intended protective function(s).

Y

Jup: SNM-9514

1 «..tainer
wiab
primary container - information not avaitable
Des )
secondary container - tinpfated steel
ftem 4-1/8 in, diam x 7 in. length
2co double seamed closure
Prin
r packaged by ORNL
Describe material at risk, which constitutes a source term.
s ltem Group: SNM-9514
&¢ Chemical Compound: U
Form: Chips
Total net quantity = 0.01 kg
pac Avg. wt.% U = 100 (inferred from descriptions)
Avg. enrichment U-233 = 100 wt.%
Des
lten . . .
Separation pracess: not avajlabje
Ch Separation date: Pre-1967
For St=~ilization Temperature: not available

. Describe Packaging and ts intended protective function(s),
Awvt ltem group: RCP-20
4 containers

Se
Da primary container - tinplated stee) with screw cap
St 3in. diam, x 7-5/8 in. length
Polythylene outer bagging
D¢ i i
Secondary contajner - tinplated steej
fte 3-3/4in. diam x 8 in. length
11 double seamed closure
P Packaged by ORNL
Describe material at rigk which Constitutes 3 source term
Item Group: RCP-20
Chemical Compoung:
Form: Pieces
S
Total net quantity = 4 g kg
Avg. W% U = g3
A 2nrichment U-233 = 98B wt.%
Scnaration Process: Not availaple
Sepa'r'auc?n Date; Pre-1963 (inferred from descn‘ptions)
i Stavilization Temperature: not avajjabje
C
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SITE: Oak Ridge National Laboratory

FACILITY (Building or Location)

Building 3019

FUNCTION:

URANIUM-233 STORAGE

Question 3: HEU Holdings and Packaging

~ribe material at risk, which constitutes a source term.

Page 37
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FACILITY (Building or Location); Building 3019

Sit SITE: Oak Ridge National Laboratory —
3 PARTITIONED AREA: storage wells
Question 4: POTENTIAL CAUSES
’_ Facility Material External
. | X
N rocess Material Transfer [:l Aging D Fire
ol D [nadvertent Transfers D Container Seal Degradation D Explosion
Aging/Degradation Pressurization Earthquakes
Dee Equipment Failure D Pyrophoricity D Subsidence
lten D Change in Mission D Radioactivity Winds
2 E] Other Collocated Hazards Chemical Reactivity D Floods
Corrosion/ Embrittlement Radiolysis D Extreme Temperature
Prir [:l Inadequate Configuration Knowledge D Volumetric Expansion l:l Snow
D Combustible Loading D Oxidation l:] Ash Loading
D Inadequate Seals D Flammability D Aircraft Crash
E] Water Sources D Toxicity D Vehicle Accident
Se i 3
% Inadequate Drains D Hydrolovsis D Onsite Transporation
g " o
= Preventive Maintenance Failure E__] Crystallization D Adjacent Facility Accident
o Adudiie s Soaid L Stier - Spealy L] Other-specify
pa D Human Error :
D Chemical Reactions
:?e D Contamination
e
cr D mdoyuavy of Design Basis
Fo Design Deficiency
looding
__, Fire
l—__] Other SAR Accidents
A
S0 D Other~specify
D.
Sl
D
it
1
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SITE: Oak Ridge National Laboratory ] FACILITY (Building or Location): Building 3019

l PARTITIONED AREA: storage wells

L Question 4: POTENTIAL CAUSES

Describe Each Potential Cause Identified Above:

ndition of some of the packaging is unknown. An inventory of the storage wells is planned beginning 1998 or 1999. Due to long
" .= of storage, it is anticipated that corrosion could affect the containment ability of the cans, causing a leak of powder in the storage
wells. The corrosion could occur on the outside of the can due to the environment or on the inside of the can due to radiolysis. In the case
of radiolysis..fluorine and/or other elements are generated due to radiation effects on the materials inside the can. The powder from a
single bounding can is assumed to spill in the wells (unpressurized release). The release would occur below the shield plug which is
placed in the well between the cans and the VOG system. The material is assumed to exit the 3039 stack via the VOG system. Such an
event would be detected by the stack monitoring systems. Due to the slow processes connected with corrosion, it is not expected that

more than one can would be involved in such an accident. It is assumed that a repackaging effort wouid ensue and that this would prevent
further canister breaches.

Another scenario involves a can pressunzing and failing due to the generation of gases

Small amounts of moisture adsorbed on HEU may undergo radiolysis. However, the tendency of evolved hydrogen to diffuse to top of
vertical storage wells allows the ventilation system to remove explosive concentrations of hydrogen.

Historically, the packages have shown no signs of deterioration.

Earthquakes of 0.12 g or greater may challenge the integrity of the hot cell storage areas. The concern is the collapse of the cell walls
generating rubble which may breach the containers. The breached containers and failing debris could lead to an airborne powder release.
However, the return period for a 0.12 g earthquake is 2000 years making this and unlikely event.

Fans in ducts may fail, although this will not have any direct impact since it will only mean air is stagnated in the VOG system.
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SITE: Oak Ridge National Laboratory FACILITY (Building or Location): Building 3019

PARTITIONED AREA:storage weils

Question 5: POTENTIAL EFFECTS

Describe Each Effect [dentified Above:

U-233 is highly radioactive, repackaging of material and other corrective actions are difficult. Thus, degraded packaging could
1 allowing U-233 to leak out of the container spreading contamination.
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SITE: Oak Ridge National Laboratory

FACILITY (Building or Location): Building 3019

PARTITIONED AREA: labs

Question 2: What barriers are used to protect the workers, the public and environment from HEU?

F 1 partitioned area identified in Question 1, list the facility barriers used to protect the worker and the public/environment.

U

.ow for identifying barriers. Multiple barriers usually employed should be noted.

BARRIER TYPES

Worker Barrier‘l

Gloveboxes
Transfer System
[ ] Duct

Filter

[ ]vautt

Room

D Hot Cell/Canyon
Hood

E Piring

Shielding

Distance

Respiratory Protection

Protective Clothing
{__] Remote Handling

r snfinement System

\ .unal Ground

l:l Tanks
Alarm System

E] Temporary Barriers
@ Other-specify

l:] None

Public/Environmental Barrier2

Facility/Building Boundary
HVAC/Confinement

D Liquid Containment/Dike
Bay, Cells, Magazines

D Canyons
(] Pads
Site Boundary

D Trenches

1 3torage Vault
torage Vault

Fire Suppression
Alarm System
D Other - Specify

Criticality 1.2

Double Contingency Applied

Double Contingency

Not Applied (specify)

(e.g., Mass
Absorbers
Geometry
Interaction
Concentration
Moderation
Enrichment
Reflection
Velume)

Administrative Barrier3

Procedure:

Operation, Maint.

Material Limts
Monitoring
Configuration

Control
Quality Assurance

Conduct of
Operations

Authorization
Basis

Training
Organization
Lessons-Learned
Testing

Standards

External
Regulation

Surveillance
Personnel Reliability
Assurance Program

Worker/Access
Occupancy Limits

Emgergency Response

O & J0HU

Other-specify

rs between HEU and worker.

1.
2. 's between HEU and public/environment.
3. ....,.udes management controls. Temporary administrative requirements are included in Question 6

as compensatory measures.
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FACILITY (Building or Location): Building 3019

: idge National Laboratory
SITE: Oak Ridge PARTITIONED AREA: labs 4

Question 22 BARRIER TYPES

r \e each barrier identified above and its intended protective functions.

Worker Barrier Narrative:
Gloveboxes, hoods, ducts, rooms, confinement system components, piping, and transfer system protect workers from contaminalion
while working with U-233.

Shielding, temporary barriers and distance protect worker from radiation hazards

Protective clothing - Personnel handling packaged U-233 wear protective clothing‘appropriate to the contamination hazard. Small
amounts of U-233 (e.g. samples) of high purity (i.e. low U-232. content) pagkaged in multiple layers of metal containment with a smear-
and alpha-probe-clean outer surface can be safely handled without protective clothing.

When external contamination is present and radiation levels allow, contamination area clothing, gloves, masks with HEPA filters, etc.
might be required as defined by radiation work permit.

Alarm Systems - Area and personnel monitors and alarms are located in the lab areas to alert personnel to elevated levels of radiation
and airborne contamination.

[aTIET ™ PN P I —— s O e AVm mpm fTy gt
rostic/Savironmant Sarrizr warmative!

Facility/Building Boundary & HVAC/Confinement

The duct, room, and confinement system components which protect the worker also serve to protect the public and environment. See
appropniate descriptions under storage well partition.

Fire Suppression

anently installed, automatically actuated fire suppression system protects the building boundary from catastrophic fire damage.

The RDF is connected to the ORNL fire-protection water system at the fire equipment room (Room 21) on the south side of the building
(near the building’s southwest corner). Control valves and volume-limiting timers are located at this point. Most of the building is
protected by a conventional automatic wet-type sprinkler system. Exceptions to this general plan are Cells 3, 5, 6, and 7, and the
Building 3100 Vault which are protected by a dry pipe system. The dry pipe sprinkler system is used where a potential exists for water

getezé?g in outside pipe runs. For most of these systems, the water supply is held back by valves automatically-actuated by heat
etectors.

The wet pipe systgm is equipped with sprinkler heads that will open to allow water spray until the water header supply is manually cut
off. Also located in these sprinkler headers are flow switches that will send an alarm to the Fire Department in the event that a sprinkier

hea_d opens and allows water to flow through the header. The wet pipe system is served by Risers #1 and #2 located in the fire
equipment room (Room 21).

The fire zone identification system is located at the Em
121. The system consists of a series of |j
either by a flow switch located in the g
for each zone is posted near the zone
equipment for each zone |

ergency Control Center (ECC) on the north side of Building 3019 outside Room
‘ ghts numbered from 1to 24. These lights (and the building's audible fire alarms) are acluated
prinkler header or by a heat detector. A sign describing the location and type of sprinkler system

lights. The sign also describes other special provisions that may be incorporated in the
€.g., automatic timed cut-off valves).

The ROF i N . ;
by a Sigﬂ;;:gzi?;ms:ter ﬁ_rg alarm boxes and auxiliary fire boxes. When a master fire box is actuated (either directly or indirectiy
number, the appropriate ﬁr:uxﬂlaq boxes), an alarm is automatically transmitted to the Fire Department indicating the master box

' zone identification lightis activated, and the building's audible alarm is sounded.

Alarm System

< .
; *a monitors ar
e located around the ORNL site and monitor air emissions
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- i FACILITY (Buildin i
SiTE:  Oak Ridge National Laboratory 9 or Location): Building 301
o PARTITIONED AREA: labs
Question 2. BARRIER TYPES
De~-~ribe each barrier identified above and its intended protective functions. .
s L Jity Barrier Narrative:
NCS is maintained by a combination of mass, geometry, and concentration controls,
wal
De: Administrative Barrier Narrative:
iter All operations are performed in accordance with written and approved procedures. All personnel are traj
o ined to curreny procedures.
Authorization basis is current and approved. Revised basis is in approval process.
Prii o . i
Material limits are in effect to prevent criticality.
Worker access is controlled.
Records are maintained and safety systen s are lested on a predetermined schedule.
Se
Routine programs for monitoring and surveillance are in place.
Qrganization is defined, and a lessons-learned program has been implemented.
pa Applicable conduct of operations is in place.
De
ite
Cr
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D
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D
it
1
P
£
!
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SITE: Oak Ridge National Laboratory FACILITY (Building or Location) Building 3019
PARTITIONED AREA: labs
Question 3: HEU Holdings and Packaging
Material
Grade of Form Packaging Range No. of Mass
L ial Form HEU Description Types Location of Age Packages (kg)
Compounds U-233<10 ppm | Other G1,B2,D3 Process Area ~8 years 6 0.0560
Sources and U-233<10 ppm | Other V6, B1, W2 Process Area | _gyoars 1 0.0010
Samples
Oxides U-233<10 ppm | Pure oxides Co. 81, D3 Process Area | _g vears 1 0.0001
Metal U-233<10 ppm | Alloys CO. B1, D2 Process Area | _g years 1 0.0002
|
Oxides U-233<10 ppm | Pure oxides o, B1, D2 Process Area | _g vears 1 0.0010
Oxides U-233<10 ppm | Pure oxides Co, B1, D2 Process Area | _gyoars 1 0.0070
Sources and U-233>10 ppm | Other Uo0. D3 Process Area | _gyears 1 0.0780
Samples
Compounds U-233>10 ppm | Uranium V6, B1, W2 Process Area | _g vears 1 0.0002
Hexafluoride
Oxides U-233<10 ppm | Pure oxides uo, C3 Process Area ~8 years 1 0.0030
Oxides U-233<10 ppm | Pure oxides U0, CO Process Area | _gyoars 1 0.0030
Oxides U-233<10 ppm | Pure oxides uo, CO Process Area | _g vears 1 0.0001
- U-233<10 ppm | Pure oxides co, 81, D3 Process Area | g yaars 1 0.0004
Page ; 05/29/96
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ITY (Buildi i
SITE: Oak Ridge Natonal Laboratory FACILITY (Building or Location)

Building 3919
FUNCTION:

. URANIUM-233 STORAGE
Si Question 3: HEU Holdings ang PaCkaging

Describe packaging and its intended protective function(s),

Describe material at risk, which constitutes a source term.

- ltem Group: MSRESAMP
UF6

D In gas cylinder

fte Describe packaging and its intended protective function(s).

2

P

Describe material at risk, which constitutes a source term.
ltem group: OX-343
oxide products

Describe Packaging and its intended protective function(s).

)
Describe maiunal at risk, which canstituteg 3 gopres e
ltem group: SNM-103
pi oxides product
D . . -
It Describe Packaging and jtg Intended nrotective function(s).
c
F )
be materia| a4 risk, which constitutes g source term,
. group: SNM-104
dioxides product
A Room 11p
g Describe Packaging and jg intended protective functiongs),
S

: ltem group: SNM-4032
. dioxides Product

Descri i its i
cribe packagmg and itg INtended Protective function(s)

n

Describe Materia| ot 5 i i
o iy nsk, which Constituteg a source term.
syed Castings
totalwt, |y = 0.003 kg
feom 110

c Pagg 2
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SITE: Oak Ridge National Laboratory

FACILITY (Building or Location)

Building 3019

FUNCTION:

URANIUM-233 STORAGE

Question 3: HEU Holdings and Packaging

-~

-ibe packaging and its intended protective function(s).

Describe material at risk, which constitutes a source term.
Item group: SR2R

oxide and dioxide products

Room 110

Describe packaging and its intended protective function(s).

Describe material at risk, which constitutes a source term.
Item Group: Th-232-41

Thorium

unradiated process residue

Describe packaging and its intended protective function(s).

Describe material at risk, which constitutes a source term.
ltem group: U233-058
samples and standards

Describe packaging and its intended protective function{(s).

L .1ibe material at risk, which constitutes a source term.
ltem group: U233-1

oxide product

can

Describe packaging and its intended protective function(s).

Describe material at risk, which constitutes a source term.
Item groups: U23FC001, U23FC002
experimental, capsules, elements and pins

Describe packaging and its intended protective function(s).

Describe matenial at risk, which constitutes a source term.
ltem Group: U33CT1

oxide product

Room 110

Describe packaging and its intended protective functicn(s).

ibe material at risk, which constitutes a source term.
sroup: X112143
samples and standards

Page 3
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. Oak Ridge National Laboratory PACILITY (Building or Locatiopy, Building 30,
ST PARTITIONED AREA: [4p,
ST Question 4 POTENTIAL CAUSES
_—
Facility Material \]\_—\

i By}
- | ] Process Material Transfer D Aging D -
D Inadvertent Transters E Container Seal Degradation D E\PIOI
- Xplosigp
has Aging/Degradation D Pressurization

. ) Ca, Ea"hquak%
Equipment Failure D Pyrophoricity Subsie
De (] Change in Mission D Radioactivity ¢

Wings
Ite D Other Collocated Hazards D Chemical Reacrivity D Floods
2c Corrosion/Embrittlement Radiolysis D ExtremeTe,H1
. - , , , . ) . peran
Pri | D Inadequate Configuration Knowledge D Volumetric Expansion Snow
| D Combustible Loading D Oxidation D Ash LoadinE_
I [P (] Flammabity [ s,
| (] Water Sources D Toxicity D Vehicle Fccit; r
e
Se D Inadequate Drains D Hvdroloysis D OnsiteTrans‘r'_mt___
R Erevenmua Mamntanares Fail,. i avian N B O
! — — "B e
| D Administrative Control [:] Other-Specxf_v D Other-speq[\n
) ¢ D Human Error
P D Chemical Reactions
Ds¢ [ ! Contamination
ite Inadequacy of Design Basis
—
cl Design Deficiency
Fe ’
Flooding
it Fire
:l D Other SAR Acridonee
/..\l
D Othez—specify
S D
D
S
V]
. o oo
di
It
1 0
F
D
It
u
C
<
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SITE: Oak Ridge National Laboratory FACILITY (Building or Location): Building 3019

PARTITIONED AREA: labs

Question 4: POTENTIAL CAUSES

r ibe Each Potential Cause Identified Above:

equipment failure, or corrosion may cause material release.
Small amounts of moisture may undergo radiolysis causing container degradation.

Design basis of the building and chimney stack structure are unknown. The seismic and wind capacity of the building and chimney stack

have not been evaluated to the current DOE standard DOE-STD-1020-94. The soil has not been characterized per current DOE
standards, so subsidence is a possibility.

Design basis of the HEPA filter equipment is unknown. The seismic and wind capacity of the equipment has not been evaluated to the

current DOE standard DOE-STD-1020-94. The ventilation duct lines going from building to HEPA filters bunkers and then to chimney
stack are exposed to high winds and missiles.

The seismic and high wind capacity of the support system and functionality of the neutron detectors during or after seismic and high wind
event has not been determined.

Fans in ducts may fail, although this will not have any direct impact since it will only mean air is stagnated in the VOG system.

Page 1 06/12/96
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[qi7E: Oak Ridge National Laboratory FACILITY (Building or Location), 1
siy PARTITIONED AREA: labs
Question 5: POTENTIAL EFFECTS
Facility Material T———
- External
- [ ) Fire D Criticality
[ ] Explosion Material Release D Loss of ite Integry
¥ Contamination Breach of Packaging D Loss of Building Ity
- . YIR o
(] criticaiity [:] Fire Re'f-fasleof Maleria's
De [:] Leakage/Spills D Other-specify adiation and
. . Releases from Crites:
ite [:] Other Accidents-specify
21
Pr Structural Failure
D Equipment Failure
Matenal Release
D Increased Radioacuvity Level
S D Other-specify
pi
D
Ite
Cc
F
A
€
L
N
[
|
|
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SITE: Oak Ridge National Laboratory FACILITY (Building or Location): Building 3019

PARTITIONED AREA: labs

Question 5: POTENTIAL EFFECTS

ibe Each Effect Identified Above;
Jtial causes could lead to material release. Contamination could occur within the facility exposing workers.

In a seismic or high wind event the building, chimney stack, equipment for HEPA filters, and the ventilation lines can fail. Also, the

ventilation duct lines going from building to HEPA filters bunkers and the to stack are exposed to high winds or missiles and can fail in
such events.

Page 1 06/12/96
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SITE: Cak Ridge National Laboratory

FACILITY (Building or Location): Building 3019

PARTITIONED AREA:

residual areas

Question 2: What barners are used to protect the workers, the public and environment from HEU?

F

.ow for identifying barriers. Multiple barriers usually employed should be noted.

~ch partitioned area identified in Question 1, list the facility barriers used to protect the worker and the public/environment.

BARRIER TYPES

Worker Barrie r1

Gloveboxes

D Transfer System
Duct

Filter

D Vault

Room

Hot Cell/Canyon
[ ]Hood

[ Y] Piping

E"] Shielding

D Distance

(] Respiratory Protection
D Protective Clothing
D Remote Handling

V1] Confinement System

Jurial Ground

Y | Tanks
D Alarm System
D Temporary Barriers

D Other-specify

[ ]None

Public/Environmental Barrier

Facility/Building Boundary
HVAC/Confinement
[:] Liquid Containment/Dike
Bay, Cells, Magazines
D Canyons

[ ]Pads

Site Boundary

D Trenches

'j Storage Vault

m Fire Suppression

Alarm System

[ ] Other - Specify

2

Criticality 1™

Double Contingency Applied

Double Contingency

Not Applied (specify)

(e.g., Mass
Absorbers
Geometry
Interaction
Concentration
Moderation
Enrichment
Reflection
Volume)

Administrative Barrier3

Procedure:
Cperation, Maint.

Material Limts

Monitoring

Configuration
Control

Quality Assurance

Conduct of
Operations

¥ Authorization
:

asis

Training
Organization

Y | Lessons-Learned

Testing

Trending

HEHEH

Records

Standards

External
Regulation

Surveillance

Personnel Reliability
Assurance Program

Worker/Access
Occupancy Limits

Emgergency Response

Other-specify

O @ BEE0OED

1. Rarriers between HEU and worker.
jers between HEU and public/environment.
Jdes management controls. Temporary administrative requirements are included in Question 6

as compensatory measures.
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SITE: Oak Ridge National Laboratory FACILITY (Building or Location): Building 3019

PARTITIONED AREA: residual areas

Question 2: BARRIER TYPES

r Ye each barrier identified above and its intended protective functions.

Si : | I ORNESH I torpiremSSIONTS:

Criticality Barrier Narrative:
NCS is maintained by a combination of mass, geometry, and concentration controls.

Administrative Barrier Narrative:

All operations are performed in accordance with written and approved procedures. All personnel are trained to current procedures.
Authorization basis is current and approved.

Material limits are in effect to prevent criticality.

Worker access is controlled.

Records are maintained and safety systems are tested on a predetermined schedule.

Routine programs for monitoring and surveillance are in place.

Organization is defined, and a lessons-learned program has been implemented.

Applicable conduct of operations is in place.

Page 06/26/96
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SITE: 0Oa

k Ridge National Laboratory

FACILITY (Building or Location)

PARTITIONED AREA:

Buldingggrg 9

Siduslmeas
Question 3; HEU Holdings and Packaging
— Material ‘
] f Fom Packaging ) Range hiNo! of
Gr:gio Description Types Location of Age :':Bhekags
jal Form L
. . Process Area .
. <10 ppm | Other in equipment , ~20 years g
Process residues | U-23% In equipment
in basement
e N R
] . . Other-specify
» 233<10 ppm | Other in equipment . 25 years 3
Process residues [ U fn equipment
in pipe tunnel
L’ Process Area [
in equipment ~8 years 4|
Process residues | U-233<10 ppm Other In equipment '
in cells
- Cther-specify
e itei i | 71 ~8 years 1
Solutions U-233<10 ppm | Nitnic acid | | P-24 tank
!l | ! l
‘ . |
- her-specify
il | stainless steel Ot < 1year
Sources and ‘Very Hignly Sealed Sources i stai 5.3 tank
Sampies
1 l
L
r‘:ig
Page . 08



SITE: Oak Ridge National Laboratory FACILITY (Building or Location) Building 3019

FUNCTION: URANIUM-233 STORAGE

Question 3: HEU Holdings and Packaging

D---~ribe packaging and its intended protective function(s).

Describe material at risk, which constitutes a source term.
ltem groups: BOXRESIDUE, FUR-RESDU

In basement equipment

Total U wt. = 0.092 kg

Describe packaging and its intended protective function(s).

Describe material at risk, which constitutes a source term.
ltem group: ANUBAPL

In equipment in pipe tunnel

Total U wt. =0.08 kg

Describe packaging and its intended protective function(s).

Describe material at risk, which constitutes a source term.
ltem group: RCP-01

In equipment in cells

Total Uwt. =0.104 kg

‘ibe packaging and its intended protective function(s).
2-24
Raschig Ring filled

Describe material at risk, which constitutes a source term.
Item group: RCP-01

Total U wt. = 0.130 kg

nitrate solutions product in P-24 tank

Describe packaging and its intended protective function(s).

Describe material at risk, which constitutes a source term.
Item group: FZE-6A

samples and standards in cells

Total U wt. =0.081 kg

Page 1 05/29/96
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Oak Ridge Matonat { shoraton

FACILITY (Buuaing or Locanyn;

Question & POTENTIAL CAUSES

TE =
Facility
; -ess Material Travster
7| Inadvertent Transiers

K

.l

10 EC

o

Aging/ Degradation
Eouipment Tatlurs
hapge in Mission

Other Collocated Hazards

Corrosion Embritifement

Inadequate Configuration Knowledge

Combustitle Loading
Inadequate Seals

Water Sources

Inadequats Drawms

Material

B Aging

! l Container Seal Degradation

E g’ Pressurtzation
| —

Prrophanaine

—
"

IO

Radivactivity
Chemical Beactivity
¥ | Radiolysis

Volumetric Expansion

1L

[ ILIDDCE

Cixidation
Flammability
Toxicity
Bvdrolovsis
Crystallization

Other - Spec.iy

3}

gl

PARTITIOMED AREA:

K'E‘Sidual areag

\\—-———-4

\—-——’

External
L] Fire
Explosign
B Ea“hquakes
Subsidence
D Winds
I:' Floods

D EmmeTEmpeum

Sno“r

] AshLoading

D Alrcraft Cragh

a Vehicle Accident
D Onsita Trnspern
D Adiacent Facrlity iz
D Otherspeafy |

@it



SITE: Oak Ridge National Laboratory

FACILITY {Building or Location): Building 3019

PARTITIONED AREA:

residual areas

Question 4: POTENTIAL CAUSES

Facility

rrocess Material Transfer
Inadvertent Transfers
Aging/Degradation
Equipment Failure
Change in Mission
Other Collocated Hazards
Corrosion/Embrittlement
Inadequate Configuration Knowledge
Combustible Loading
Inadequate Seals
Water Sources
Inadequate Drains
Preventive Maintenance Failure
Administrative Control
Human Error
Chemical Reactions
Contamination
Inadequacy of Design Basis
Nesign Deficiency

ooding
Fire
Other SAR Accidents

0 00 R0000000000E0DEEOD

Other-specify

Material
D Aging
Container Seal Degradation
D Pressurization
[ ] Pyrophoricity
D Radioactivity
[ ] Chemical Reactivity
Radiolysis
D Volumetric Expansion
D Oxidation
[ ] Flammability
EI Toxicity
D Hydroloysis
[ ] Crystaliization
[] other - Specify

OD0000000MHEEEE

External
Fire
Explosion
Earthquakes
Subsidence
Winds
Floods
Extreme Temperature
Snow
Ash Loading
Aircraft Crash
Vehicle Accident
Onsite Transporation
Adjacent Facility Accident
Other-specify

Page 1
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SiTE; 8k Ridge Matianal L aboralory FACILITY fBUilding oL
! OCaﬁgn): —
PARTITIONED AREA: resiguy By 3019
] Question 4: POTENTIAL CAUSES argag
= -iha Each Potential Cause ldentified Above: ——

3 the facility, equipment failure, corrosion, container seal degradation, or wind dam
T age o ex
€rnal yvepgi.y:
nhlanm
byelem o

7.

eould lead to material release.

Smalt zmoupts of maisture may undergo radiclysis.  However, af equipment and contam
prevents accumulation of explosive concentrations of hydrogen ' contaminated ar 235 are y
X . enh
Milales 5 1200z,

z’an: 5-24 is not seismically qualified to current standards. The sail around the tank nesq

analysis can'be perfonnefi. Therefore, an earthquake could damage piping attached = S characterizaygy, -

damage the bunker in which the tank is located. to the tank, causing g Cresmger 27y
S5 0{ 'a Lorfzrsy « )

LGRS

The tenks may undergo subsidence since they are not buill down io the bedro
R ock.

3ns in ducts may fai, altf h this wi
, afthot it irect i
F y i ough this will not have any direct impact since it wiil anly a
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SITE: Oak Ridge National Laboratory

DREOEO

OOHEOE

FACILITY (Building or Location):  Building 3019
PARTITIONED AREA: residual areas
Question 5: POTENTIAL EFFECTS
Facility Material External
ire D Criticality I:] Loss of Site Integrity
Explosion

Contamination
Criticality
Leakage/Spills

Other Accidents-specify

Structural Failure

Equipment Failure

Material Release

Increased Radioacivity Level
Other-specify

Material Release

Breach of Packaging
(] Fire
D Other-specify

|:] Loss of Building Integrity
Release of Materiais

I:] Radiation and
Releases from Criiticality

Page 1
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SITE: wvak Kiage .ndmonai Laooraiory FACILUY (Buniaing of Locauon; 4,
| —ling oy
PARTITIONED AREA: residua] areag 2 ~

Question 5: POTENTIAL EFFECTS

-~

-

Describe Each Effect Identified Above:

e

Ir nlikely event of an earthquake or unattended transfer of material, loss of stared liquid from the P-24

! e public and worker consequence. tank Would result in ,

In a seismic or high wind event the bunker and elements of the VOG system may fail. Also, the ventitati .

winds or missiles and can fail in such events. ion duct lines are exposedioty
Page 4
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SITE: Oak Ridge National Laboratory FACILITY (Building or Location)  Building 3027

FUNCTION: SNM Storage Vault

Question 1: SITE

Headquarters Facility Landiord: ER
- Headquarters Program Sponsor: g NE Design Life: 0
Facility Age: 17

Location of Facility on Site and Distance to Site Boundary

The 3027 vauit is located within the confined principal boundaries of the Oak Ridge National Laboratory {ORNL). It is situated
near the northwest corner of the intersection of Fifth Avenue and Hillside Avenue (Fig 2). From the vault centerpoint, it is
approximately 770 feet north to the perimeter fence, and approximately 810 feet to Bethel Valley Road, a public highway through
the DOE Oak Ridge Reservation. The closest point to ORNL's perimeter fence is to the NNE at a distence of approximately 650
feet. To the NNW, at approximately 330 feet is building 3001. At the NE corner of this building is the public access to the
Graphite Reactor, a national landmark.

Design Mission, Interim Mission, Current Use
The design mission of building 3027 was a Security Category 1 vault. It was never utilized as such, and is currently Security
Category IlIl. The building was specifically designed and constructed for the receipt of nuclear materials. No materials processing
is performed. At all times material of each holding in the vault remains packaged within at east two barriers. Fissionable mateial
containers may be opened in the vault provided the material itself remains at least doubly contained.
Building 3027 is a one story structure 63 feet wide and 54 feet long. The facility consists of an entry air-Lock (101), a Receiving
Room (102), five storage rooms {103,104,105,107, and 108) and a mechanical equipment room {1086}, for electrical and
ventilation equipment. The equipment Room is basicaly isolated from the seven rooms which make up the operating area. All
nuclear materials are received in closed, sealed containers and are stored in the storage rooms.
The building construction was completed in 1980 with the completion and approval of the "as-buiilt” drawings. The building is
constructedof reinforced concrete 18 inches thick, with a 10-inch reinforced concrete roof. The building sits on an 18 inch
concrete slab which is integral with the exterior walls. The building was designed and constructed to withstand both a 0.15g
rarthquake and a 350 mph wind. The layout of the building and the location of equipment representative of the containment

ier is shown in Figure 1.

ainor mission change occurred in September 1989, when the storage of precious metals within the vault was allowed.
However, the decision was later made to no longer store precious metals in the vault. All precious metals have been removed.
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T
s National Laboratory FACILITY (Building or Location) Building 3027
SITE:  Oak Ridge FUNCTION:
SNM Storage Vault

Question 1: SITE

.rational Status

vperating

Historical Information

Occurre;c;ezszefg:f‘ga 1993-0009, 06/16/93, Failure to follow Naional Electrical Code
ORO-MMES- ) '

E£S-X10LABPROT-1994-0001, 12/16/94, Unsatistactory Surveillance/inspectioin Findings
ggg-mmEs:MOLABPROT-1994-0002, 01/25/95. Self-Assessment of limiting conditions document resuling i vioatiosd
procedures and testing

Other Regulatory Concerns: None ldentified

DNFSB Concerns: 94-1 Implementation Plan

List Authorization Basis
Basis of Interim Operations (BlO) approved {1996)

Neegribe Imnartant or Uniqus Design Featuras
Describe Weaknesses in the Design Basis

Structural Design
Concrete/slab

.itioned Areas of HEU within facility
Room 107

Description of Partitioned Areas
Room 107 of the vault stores all HEU in the vault,

Natural depleted or enriched uranium, and natural thorium are stored Separately, away from the highly toxic alpha-emitters. k.-

107 inside the vault has been designated and clearly identified for the storage of these materials. Inside the vault, the nuis
material has been aggregated as follows:

* Room 103 contains no nuclear material
* Room 104 contains enricheg
Room 105 contains 237py,
* Room 107 contains deplete
Room 108 contains no nuct

239/241py, 242py, 243Am, 243Am, and Np
239/241Py, and 242pPy

d U, enriched 235U, 238U, and thorium
ear material

See Figure 3 for

location of barriers

06/19/%
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SITE: Oak Ridge National Laboratory FACILITY (Building or Location)  Building 3027

FUNCTION: SNM Storage Vault

Question 1: SITE

ount & Location of Hazardous Material Collocated or Commingled with HEU
1 horium 4 grams

Depleted U 140 grams
Process Material Transfers

Building 3027 is not a processing facility/area. Before acceptance into the vault, each
closed and sealed container is surveyed and tagged by Health Physics. No container with
surface contaminatiin above accepted limits is allowed.

On-Site Transportation
Uranium containers are moved by dolly or by hand within the facility.

Staff Levels & Experience

Number of Average Bldg Range
Employees Experience
Supervisor 3 7 3-9

Applicable References
BIO: IP/3027/F/7-93/R1 (1996)
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SITE: Oak Ridge National Laboratory

FACILITY (Building or Location);Bu“ding 3027

PARTITIONED AREA;

Question 2: What barriers are U

sh partitioned area identified in
v oelow for identifying barriers. Mu

sed to protect the workers. the public and environment from HEU?

Question 1, list the facility barriers used to protect the worker and th
ltiple barriers usually emplioyed shouid be noted.

Room 107

€ public/environment.

BARRIER TYPES

Worker Barrier1

D Gloveboxes
D Transfer System

D Duct

[ ] Fitter
Vault
Room
D Hot Cell/Canyon

D Hood

I 1 Pipinc

—
[ shielding

D Distance

D Respiratory Protection
D Pratective Clothing

[__] Remote Handiing
" Confinement System

_ _, Burial Ground

D Tanks
Alarm System

D Temporary Barriers
D Other-specify

D None

Public/Environmental Barrier’2

Facility/Building Boundary
HVAC/Confinement
D Liquid Containment/Dike

Bay, Cells, Magazines
D Canyons

[ ]Pads

Site Boundary

D Trenches

71 Dtaraoe Vault
— ~

Fire Suppression
Alarm System

] other - specify

Criticality 12

Double Contingency Appiied

D Double Contingency
Not Applied (specify)
(e.g., Mass

Absorbers
Geometry
interaction
Concentration
Moderation
Enrichment
Reflection
Voiine)

iers betveen HEU ang worker,

iers between HEY and
3. includes managemapy con

as compensalory measuras

pubﬂc/environmen{.
tro

—

Is. Tem .
porary administrative r equiraments are included in Question 6

Administrative Bur’fa’

Procedure:

Operation, Maint

Material Limts
Monitoring

D Configuration
Control

D Quality Assurance

Conduct of
Operations

2 Authorization
— Basis

Training
D Organization
D Lessons-Learned

D Testing

D Trending
Records

E] Standards

External
Regulation

Surveillance

Personnel Reliab
Assurance Progan

Worker/Access
Occupancy Limis

[:] Emgergency Resprs
D Other-specily




SITE: Oak Ridge National Laboratory

FACILITY (Building or Location)

PARTITIONED AREA: Room 107
Question 3: HEU Holdings and Packaging
Material
Grade of Form Packaging Range No. of Mass
I erial Form HEU Description Types Location of Age Packages (kg)
Oxides Enriched Other o, CO Vault <20 3 0.0350
UnKnown
Cumulative Inventory Differences
0.0000
Describe packaging and its intended protective function(s).
Unknown internal packaging; Historical on-siste shipment; temporary storage; contamination control
Describe material at risk, which constitutes a source term.
Page 1 06/02/96
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SITE: Oak Ridge National Laboratory FACILITY (Building or Location)
_ ' PARTITIONED AREA: Room 107
m
m Question 3: HEU Holdings and Packaging
Material
[ Grade of Form Packaging Range
ipti . No. of Hi
| 2rial Form HEU Description Types Location of Age P:cl?agea (t;
l| Oxides Enriched Other U0, Ring fasten lid Vault <20 5 0
Unknown

Cumulative Inventory Differences
0.0000

Describe packaging and its intended protective function(s).
Unknown internal packaging; Historical on-siste shipment; temporary storage; contamination control: 5 gallon can with ring fastened

lid

Describe material at risk, which constitutes a source term.

Page 1
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SITE: Oak Ridge National Laboratory FACILITY (Buiiding or Location)

PARTITIONED AREA: Room 107
Question 3: HEU Holdings and Packaging
Material
Grade of Form Packaging Range No. of Mass
erial Form HEU Description Types Location of Age Packages (kg)
Sources and Weapons Other uo, €O vault <20 3 0.0080
Samples
Cumuilative Inventory Differences
0.0000
Describe packaging and its intended protective function(s).
Unknown internal packaging; Historical on-siste shipment; temporary storage; contamination control
Describe material at risk, which constitutes a source term.
Page 1 06/02/96
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SITE: Oak Ridge National Laboratory

Question 3: HEU Holdings and Packaging =5

FACILITY (Building or Locatican)
PARTITIONED AREA: . '

_—‘..-—._._._w

—-—-—\——q_—._.””'

F’oc)rn 107

Cumulative Inventory Differences

0.0000

Describe packaging and its intended protective function(s).

Material _ = B
Grade of Form Packaging s - [“No. of Mas
arial Form HEU Description Types Location..- | of Age - | Packages | (il
. , Rina lid Vauit - Jt—_— %
Oxides Enriched Other U0, Ring fasten li =20 5 ..l
Unknown =
L —

Unknown internal packaging; Historical on-siste shipment; temporary storage; contamination contral 5 gallon ean wrth rmg f:m&rw

lid

Describe material at risk, which constitutes a source term.

Page 1




SITE: Oak Ridge National Laboratory

FACILITY (Building or Location)

PARTITIONED AREA: Room 107
Question 3: HEU Holdings and Packaging
Materiai
Grade of Form Packaging Range No. of Mass
2rial Form HEU Description Types Location of Age Packages (kg)
Sources and Enriched Other U0, Bolted ring lid | Yault <20 2 0.0220
Samples

Cumulative Inventory Differences
0.0000

Describe packaging and its intended protective function(s).

Unknown internal packaging; Historical on-siste shipment: temporary storage; contamination control; 5 gailon can with bolted ring lid

Describe material at risk, which constitutes a source term.

Page 1 06/02/96



SITE: Oak Ridge National Laboratory

FACILITY (Building or Location)
PARTITIONED AREA:

Room 107
Question 3: HEU Holdings and Packaging
—— Material I ——
Grade of Form Packaging Range N "
iption Types . o. of i
I .erial Form HEU Descrip yp Location of Age Packages | [y
. \%
Oxides Very Highly | Other Uo. CO aul <20 4 o
Unknown

Cumulative Inventory Differences

0.0000

Describe packaging and its intended protective function(s).

Unknown internal packaging; Historical on-siste shipment: temporary storage; contamination control

Describe material at risk. which constitutes a source term.

Page 1
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SITE: Oak Ridge National Laboratory FACILITY (Building or Location)

PARTITIONED AREA: Room 107
Question 3: HEU Holdings and Packaging
Material
Grade of Form Packaging Range No. of Mass
2rial Form HEU Description Types Location of Age Packages (kg)
Sources and Enriched Other U0, Bolted ring lid | Yault <20 2 0.0220
Samples

Cumulative Inventory Differences
0.0000

Describe packaging and its intended protective function(s).

Unknown internal packaging; Historical on-siste shipment; temporary storage; contamination control; 5 gallon can with bolted ring lid

Describe material at risk, which constitutes a source term.

Page 1 06/02/96



v

ES!TE: Qak Ridge National Laboratory

PARTITIONED AREA:

FACILITY (Building or Location)

i Room 107
{ Question 3: HEU Holdings and Packaging
S Material '
§‘ Grade of Form Packaging Range No. of Va
arial Form HEU Description Types Location of Age Packages | {1
Sources and Very Highly Other U0, Ring fasten lid Vault <0 2
Sampies

Gumulative Inventory Differences

3. 0000

Describe packuging and its intended protective function(s).

Unknown internal packaging; Historical on-siste shipment; temporary storage: contamination control; 5 gallon can with ring fastensd

g

Describe material at risk, which constitutes a source term.

Page 1
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SITE: Oak Ridge National Laboratory

FACILITY (Building or Location)

PARTITIONED AREA: Room 107
Question 3: HEU Holdings and Packaging
Material
Grade of Form Packaging Range No. of Mass
2rial Form HEU Description Types Location of Age Packages (kg)
Sources and Weapons Other o, D1 Vault <20 1 0.0090
Samples

Cumulative Inventory Differences

0.0000

Describe packaging and its intended protective function(s).

Unknown internal packaging; Historical on-siste shipment; temporary storage; contamination control; 55 gallon drum with ring

fastened lig

Describe material at risk, which constitutes a source term.

Page 1
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SITE: Oak Ridge National Laboratory

FACILITY (Building or Location)

PARTITIONED AREA:

Room 107
Question 3: HEU Holdings and Packaging
Material
Grade of Form Packaging Range No. of Mt
| erial Form HEU Description Types Location of Age Packages | (ig}
Oxides Enriched Other X2, 6M 10 galion Vault <20 1 o
Unknown

Cumulative Inventory Differences

0.0000

Describe packaging and its intended protective function(s).

Unknown internal packaging: Historical on-siste shipment: temporary storage. contamination control: 10 gallon "6M" container

Describe material at risk, which constitutes a source term.

Material description based on Material Balance Area record codess which indicates "Dioxides Product”

Page 1
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SITE: Oak Ridge National Laboratory

FACILITY (Building or Location)

PARTITIONED AREA: Room 107
Question 3: HEU Holdings and Packaging
Material
Grade of Form Packaging Range No. of Mass
2rial Form HEU Description Types Location of Age Packages (kg)
Compounds Weapons Other UO, Bolted ring lid | Va@ult <20 1 0.0620

Cumulative inventory Differences

0.0000

Describe packaging and its intended protective function(s).

Unknown internaj packaging; Historical on-siste shipment: temporary storage; contamination control; 5 gallon can with bolited ring lid

Describe material at risk, which constitutes a source term.

Material description based on Material Balance Area record codes which indicates "Tetrafluoride Product”

Page 1
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FACILITY {Building or Location)
PARTITIONED AREA: Room 107

SITE; Oak Ridge National Laboratory

Question 3: HEU Holdings and Packaging

L——-——-”—rf Material

Grade of Form Packaging Range No. of by
srial Form HEU Description Types Location of Age Packages | [
Metal Very Highly Impure uo0. COo Vault <20 2 1

Cumulative Inventory Differences
0.0000

Describe packaging and its intended protective function(s).

Unknown internal packaging; Historical on-siste shipment; temporary storage, contamination control
UESCIDE [ndtend al sk, which consutuies a source ierm.

Material description based on Material Balance Area record codes which indicates "Billets Product” and "In fuel element and targetF2
Process”

Page 1
06/02/96
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SITE: Oak Ridge National Laboratory

FACILITY (Building or Location)

PARTITIONED AREA: Room 107
Question 3: HEU Holdings and Packaging
Material
Grade of Form Packaging Range No. of Mass
srial Form HEU Description Types Location of Age Packages (kg)
Oxides Very Highly Uo, D1 Vault <20 1 0.0720
Unknown

Cumulative Inventory Differences
0.0000

Describe packaging and its intended protective function(s).

Unknown internal packaging; Historical on-siste shipment; temporary storage; contamination control; 55 gallon Drum with bolted lid

Describe material at risk, which constitutes a source term.
Material description based on Material Balance Ares record codes whih indicates "Dioxides Product”

Page 1 06/02/96



SITE: Oak Ridge National Laboratory

FACILITY (Building or Location)

- PARTITIONED AREA: Room 107
Question 3: HEU Holdings and Packaging
Material
Grade of Form Packagi
- . ging Range No. of Mass
.rial Form HEU Description Types Location of Age Packages {k;;
Oxides Very Highly U0, Can press fit | | Vault <20 1 o
Unknown

Cumulative Inventory Differences
0.0000

Describe packaging and its intended protective functior.{s).

fit lid

Describe material at risk, which constitutes a source term.

Material desciptin based on Material Balance Area record codes which indicates "Misceltaneous Compounds”

Material mass = <0.000045 kg

Page 9

Unknown internal packaging; Historical on-siste shipment; temporary storage; contamination control: 1 gallon "Paint " can with prest

06



SITE: Oak Ridge National Laboratory FACILITY (Building or Location)

PARTITIONED AREA: Room 107
Question 3: HEU Holdings and Packaging
Material
Grade of Form Packaging Range No. of Mass
:rial Form HEU Description Types Location of Age Packages {kg)
Metal Weapons Alloys U0, Bolted ring lid | Vaut <20 1 0.0540

Cumulative Inventory Differences
0.0000

Describe packaging and its intended protective function(s).

Unknown internal packaging; Historical on-site shipment; temporary storage,contamination control; 5 gallon can with bolted ring
fastened lid

Describe material at risk, which constitutes a source term.
Material description based on Material Balance area record codes which indicates “Billets Products”

P 1 06/02/96
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SITE: Oak Ridge National Laboratory FACILITY (Building or Location)

PARTITIONED AREA; Room 107
Question 3: HEU Holdings and Packaging
Materiai ) |
Grade of Form Packaging Range No. of Mass
2rial Form HEU Description Types Location of Age Packages | (kg
Metal Very Highly Impure uo, C2 Vauit <20 5 00

Cumulative Inventory Differences
0.0000

Describe packaging and its intended protective function(s).

Unknown internal packaging; Historical on-siste shipment; temporary storage. contamination control

Describe material at risk, which constitutes a source term.

Matenal descrptiion based on Material Balance Area record codes which indicate "Experimental capsules, elements. pins”

Page 1 06/02/%6



SITE: Oak Ridge National Laboratory FACILITY (Building or Location)

PARTITIONED AREA: Room 107
Question 3: HEU Holdings and Packaging
Material
Grade of Form Packaging Range No. of Mass
srial Form HEU Description Types Location of Age Packages (kg)
Metal Weapons Alloys uo, D1 Vault <20 1 0.0120

Cumulative Inventory Differences
0.0000

Describe packaging and its intended protective function(s).

Unknown internal packaging; Historical on-siste shipment; temporary storage; contamination control; 55 gallon with Bolted Ring
Fastened Lid

Describe material at risk, which constitutes a source term.
Material description based on Material Balance Area record codes which indicates "Billets Products”

p 1 06/02/96
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SITE: Oak Ridge National Laboratory

FACILITY (Building or Location)

PARTITIONED AREA:

Room 107
Question 3: HEU Holdings and Packaging
Material
Grade of Form Packaging Range No. of Mass
srial Form HEU Description Types Location of Age Packages | (g}
Metal Weapons uo, co. W1 Vault <20 7 ol
Unknown

Cumulative Inventory Differences
0.0000

Describe packaging and its intended protective function(s).

Unknown internal packaging; Historical on-siste shipment: temporary storage; contamination control

Describe material at risk, which constitutes a source term.

Material description based on Material Balance Area record codes which indicates "Billets Products” and “"Fabricated Fuel Elements

and Target Fab. Process”

Page 1
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SITE: Oak Ridge National Laboratory

FACILITY (Building or Location)

PARTITIONED AREA: Room 107
Question 3: HEU Holdings and Packaging
Material
Grade of Form Packaging Range No. of Mass
zrial Form HEU Description Types Location of Age Packages (kg)
Metal Very Highly  |Impure uo. €O Vault <20 1 0.0030
Unknown . Possibly

Cumulative Inventory Differences

0.0000

Describe packaging and its intended protective function(s).

Unknown internal packaging; Historical on-site shipment, temporary storage, contamination control

Describe material at risk, which constitutes a source term.

Material description based on Material Balance Area record codes which indicates "Fabrication Fuel Elements and targets Procucts”

Page 1
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SITE: Oak Ridge National Laboratory

FACILITY (Building or Location;

Building 3027
PARTITIONED AREA: Room 107
Question 4: POTENTIAL CAUSES
| _
Facility Material External

|_] Process Material Transfer
Inadvertent Transfers
D Aging/Degradation
Equipment Failure

D Change in Mission

D Other Collocated Hazards
D Corrosion/Embrittiement

D Combustible Loading
D Inadequate Seals
D Water Sources
D Inadequate Drains
) Proventive hdaintenance Faiure
D Administrative Control
Human Error
D Chemical Reactions
D Contamination
Inadequacy of Design Basis
h Design Deficiency
. _ Flooding
] Fie

D Other SAR Accidents

D Other-specify

D Inadequate Configuration Knowiedge

D Aging

D Container Seal Degradation
D Pressurization

[] Pyrophoricity

D Radioactivity

[ ] Chemical Reactivity

D Radiolysis

D Volumetric Expansion

D Oxidation

D Flammability
D Toxicity

|:] Hydroloysis

L Cryerailization

Other - Specify

Packaging configuration unknown

D Fire

D Explosion
Earthquakes
Subsidence
D Winds

D Floods

D Extreme Temperature

D Snow

D Ash Loading

r:_] Aircraft Crash

D Vehicle Accident

D Onsite Transporation
D Adiareny Facilisy At
D Other-specify

Page 1
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SITE; Oak Ridge National Laboratory

FACILITY (Building or Location);

PARTITIONED AREA: Room 107

Question 5: POTENTIAL EFFECTS

Building 3027

Facility
|| Fire
[:] Explosion
Contamination
[] criticality
Leakage/Spills

[___] Other Accidents-specify

Structural Failure

D Equipment Failure

D Material Release

[___] Increased Radioactivity Leve!
[___] Other-specify

Material

Criticality

Material Release
Breach of Packaging
D Fire

D Other-specify

External

[] Loss of Site Integity
Loss of Building Integr
Release of Materials

] Radiation and
Releases from Crillica

Page 1
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SITE: Oak Ridge National Laboratory FACILITY (Building or Location}:  Building 3027

PARTITIONED AREA: Room 107

Question 5: POTENTIAL EFFECTS

ribe Each Effect Identified Above:
. ~ullity:
Worker exposure to contaminatioin is extremely unlikely, because of administrative controls. The general plant population would not be

exposed, but vault workers might. One scenario would be placing an already contaminated storage container in the vault. The second
scenario requires a deliberate or malevolent act in breaching a sealed container inside the vault.

Contamination of the facility could occur, based on the two scenarios described abocve. During a seismic event, storage racks and
cabinets may tip over, unlatched drawers in file cabinets slide open, rim sealed stainless steel containers are damaged and leak. Larger
storage containers may also topple during a seismic event.

Human error in the placement of storage containers could occur.

Material:

Criticality can occur only if nuclear material is removed from both inner and outer containers. Such an occurrence would require a
deliberate act.

Fissile matrerial release would require the breaching of both inner and outer containers of a storage package. The resulting
contamination will be confined to the interior of the vault.

Bisatn uf Coniainers, viign than as & delibrale adt, is .0t a likely event. Containers are routingly irspected for exterior 3igns ot
degradation.

Page 1 06/19/96
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SITE: Oak Ridge National Laboratory FACILITY (Building or Location)  Building 3036

FUNCTION: RAMSPAC

Question 1: SITE

1eadquarters Facility Landlord:
Headquarters Program Sponsor:
Facility Age: 0

Dasign Life: 0

Location of Facility on Site and Distance to Site Boundary

Building 3036 is Jocated in the northwest corner of the intersection of central Avenue and Fifth Street. It adjacent to Building
3047 to the north and Buiding 3037 to the south.

Design Mission, Interim Mission, Current Use

The current mission of this facility is to prepare radioactive material for shipment to other DOE sites using DOT procedures for
packaging and shipping. Containers of HEU are not opened for any reason when they are in the facility for packaging for shipping.
The DOT package is forwarded to Building 7001A for pickup by the transportation carrier.

Operational Status
Operating

Historical Information
No Occurence reports against this facility as Radioactive Material Shipping and Packaging Facility (RAMSPAC).

Other Reguiatory Concerns: None identified
DNFSB Concerns : None Identified

List Authorization Basis

Describe Important or Unique Design Features
facility is protected by an automatic wet-pipe sprinkler system. The building fire alarm system sounds local evacuation horns
initiates a fire alarm signal to the on-site ORNL Fire Department.

Dascribe Weaknesses in the Design Basis

Structural Design

Butler-type

Partitioned Areas of HEU within facility
3036

Description of Partitioned Areas

HEU is shipped to this facility for packaging for DOT shipments offsite. All HEU is stored in locked metal cabinet until tranported
for shipment. HEU are not handled outside of their container packaging , no special ventilation, confinement or ventilation is
required for the facility.

Page 1 06/19/96



SITE: OQak Ridge National Laboratory FACILITY (Building or Location)  Building 3036
FUNCTION: RAMSPAC
L Question 1: SITE

sunt & Location of Hazardous Material Collocated or Commingled with HEU

varied amount of material will be stored in this facility, but all hazardous material will be appropriately packaged when
entering and leaving this facility.

Process Material Transfers
On-Site Transportation

Staff Levels & Experience

Applicable References

Page 2 06/)



SITE: Oak Ridge National Laboratory

FACILITY (Building or Location): Building 3036

PARTITIONED AREA: 3036

Question 2: What barriers are used to protect the workers, the public and envircnment from HEU?

ich partitioned area identified in Question 1, list the facility barriers used to protect the worker and the public/environment.
L.u below for identifying barriers. Multiple barriers usually employed should be noted.

BARRIER TYPES

Worker Barrier‘l

D Gloveboxes

D Transfer System
D Duct

[ ] Fitter

[] vault

Room

[[] Hot cellicanyon

D Hood
D Dining
[] shielding
[ ] pistance
D Respiratory Protection
D Protective Clothing
[_] Remote Handling
" Confinement System

j Burial Ground

[:] Tanks
Alarm System

[:] Temporary Barriers

l:] Other-specify

[ INone

Public/Environmental Barrier‘2

Facility/Building Boundary
[] HvAc/Confinement
[] Liquid Containment/Dike

[:] Bay, Cells, Magazines
[] canyons

D Pads

Site Boundary

[:] Trenches

'I lI Storage Vault

Fire Suppression
Alarm System
[] other - Specify

Criticality 14

D Double Contingency Applied

Double Contingency
Not Applied (specify)
(e.g., Mass

Absorbers
Geometry
Interaction
Concentration
Moderation
Enrichment
Reflection
Volume)

OF ¥ OO0MOMOOM @ B O OHE ©

Administrative Barriel‘3

Procedure:;
Operation, Maint.

Material Limts

Monitoring

Configuration
Control

Quality Assurance

Conduct of
Operations

Authorization
Basis

Training
Organization
Lessons-Learned
Testing

Trending
Records
Standards

External
Regulation

Surveillance

Personnel Reliability
Assurance Program

Worker/Access
Occupancy Limits

Emgergency Response

Other-specify

iers between HEU and worker.

riers between HEU and public/environment. '
3. Includes management controls. Temporary administrative requirements are included in Question 6

as compensa(ory measures.







SITE: Oak Ridge National Laboratory

FACILITY (Building or Location) Building 3036

PARTITIONED AREA:

3036

Question 3: HEU Holdings and Packaging

Material
Grade of Form Packaging Range No. of Mass
Material Form HEU Description Types Location of Age Packages | (kg)
0 0.0000
Cumulative Inventory Differences
0.0000
Describe packaging and its intended protective function(s).
Describe material at risk, which constitutes a source term.
11/26/96
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SITE: Oak Ridge National Laboratory

FACILITY (Building or Location):

Building 3036

PARTITIONED AREA: 3036

Facility

Question 4: POTENTIAL CAUSES

|| Process Material Transfer

D Inadvertent Transfers

D Aging/Degradation

D Equipment Failure

D Change in Mission

D Other Collocated Hazards

D Corrosion/Embrittlement

D Inadequate Configuration Knowledge

D Combustible Loading

D Inadequate Seals

D Water Sources

D Inadequate Drains

D Praventiva Maintenance Failurs

D Administrative Control

D Human Error

D Chemical Reactions

D Contamination

Inadequacy of Design Basis
Design Deficiency

Flooding

D Fire

D Other SAR Accidents

D Other-specify

Material ‘

D Aging
Container Seal Degradation
Pressurization

[]

Pyrophoricity
Radioactivity
Chemical Reactivity
Radiolysis
Volumetric Expansion
Oxidation
Flammability

Toxicity

Hydroloysis

Crysraflizaticn

NoOoooooOodd

[]

Other - Specify

HEEO0

ajnnnn NN EN

External
Fire
Explosion
Earthquakes

Subsidence
Winds

Floods

Extreme Temperatue
Snow

Ash Loading
Aircraft Crash
Vehicle Accident
Onsite Transporation
Adijacent Facility A

Other-specify

Page 1



SITE: Oak Ridge National Laboratory FACILITY (Building or Location):  Building 3036

PARTITIONED AREA: 3036

Question 4: POTENTIAL CAUSES

‘ribe Each Potential Cause Identified Above:

.equacy of Design Basis, Design Deficiency - Design basis of the building structure is unknown , seismic and high wind capacity of
the building have not been evaluated, and the soil has not been characterized per the current DOE standards, DOE-STD-1020-94

Earthquakes, subsidence, wind - Design basis of the building structure is unknown , seismic and high wind capacity of the building have
not been evaluated, and the soil has not been characterized per the current DOE standards, DOE-STD-1020-94

Page 1 06/19/96



SITE: ©ak Ridge National Laboratory

FACILITY {Building or Location):

Building 3036

PARTITIONED AREA: 3036

Question 5: POTENTIAL EFFECTS

Facility
L_l Fire
D Explosion
D Contamination
] criticality
] Leakagesspilis
E] Other Accidents-specify

Structural Failure

D Equipment Failure

E] Material Release

D Increased Radioactivity Level
D Other-sperify

Material External

] Loss of Site Integriy
] Loss of Builc'ng Intgiy
[:] Release of terials
D Fire D Radiationz .

D Other-specify Releases fru.n Crifce”y

[:] Criticality
[] Material Release
D Breach of Packaging

Page 1
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SITE: Oak Ridge National Laboratory FACILITY {(Building or Location):  Building 3036

PARTITIONED AREA: 3036

Question 5: POTENTIAL EFFECTS

ribe Each Effect Identified Abovae:

... a seismic or high wind event the building can collapse. The material will be packaged and in a storage cabinet. The packages wil be
double packaged awaiting to be put into a DOT transportation container or already in a DOT container.

Page 1 06/19/96
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SITE: Oak Ridge National Laboratory FACILITY (Building or Location)  Building 3500

FUNCTION: | & C Research and Offices

L Question 1: SITE

Jeadquarters Facility Landlord:

. Headquarters Program Sponsor: Design Lifa:

Facility Age: 6]

0]

Location of Facility on Site and Distance to Site Boundary

Building 3500 is located on a flat area bounded by Central Avenue on the North, White Avenue on the south, Fifth Street on the
east, and Fourth Street on the west. This building is in the northeast section of the parcel of the ORNL major boundary. The
building is on the southwest corner of the intersection of Fifth Street and Central Avenue. It is located approximately 300 feet
from the southern boundary. {see Fig 1)

Design Mission, Interim Mission, Current Use

The building was constructed in 1950 with an annex added in 1360. The annex was to accomodate the basic Research and
Development staff, reactor controls, and instrument development groups. The building currently provides office, staff, shop and
laboratory space for Instrument and Control Division.

Operational Status
Operating

Histarica!l Infonnation

Occurrence Reports are:
ORO-MMES-X10LABPROT-13991-1021, 11/20/91, Evacuation caused by Fire Alarm
ORO-MMES-X10WSTEMRA-1993-0006, 08/13/93, Leak in Transfer Line

"0-MMES-X10WSTEMRA-1983-0008, 09/03/93, Personnel Contamination Sampling WC-10
uRO-MMES-X10WSTEMRA-1893-0011, 02/14/94, Osr Violation of permissible volume tank level exceeded 100% OSR Limit

ORO-MMES-X10WSTEMRA-1994-0007, 06/06/94, Near miss on WC-9's tank level

Other Regulatory Concerns: None ldentified

DNFSB Concerns: None ldentified

Page 1 06/01/96
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SITE: Oak Ridge National Laboratory

FACILITY (Building or Location): Building 3500

PARTITIONED AREA:

Room D23

Question 2: What barriers are used to protect the workers, the public and environment from HEU?

ch partitioned area identified in Question 1, list the facility barriers used to protect the worker and the public/environment.
L.. oelow for identifying barriers. Multiple barriers usually employed shouid be noted.

BARRIER TYPES

Worker Barrie?

D Gloveboxes
[] Transfer System

l:] Duct
[ ] Fitter
[ ] vaunt
Room

D Hot Cell/Canyon

D Hood
[_j r-2ing
[] Shielding
D Distance

D Respiratory Protection
D Protective Clothing
D Remote Handling

" Confinement System

___ Burial Ground

D Tanks

D Alarm System
[:l Temporary Barriers

Other-specify

Locked file cabinet

D None

Public/Environmental Barrier‘2

Facility/Building Boundary
[ ] HvAC/Confinement
[] Liquid Containment/Dike

D Bay, Cells, Magazines

[ ] canyons

D Pads

Site Boundary
D Trenches

[ Sterage Vault
Fire Suppression
Alarm System
Other - Specify

Locked File Cabinet

Criticality 1+

D Double Contingency Applied

Double Contingency
Not Applied (specify)
(e.g., Mass

Absorbers
Geometry
Interaction
Concentration
Moderation
Enrichment
Reflection
Velume)

O EH OHO0MOOUOM & &0 00 o

Administrative Barrier3

Procedure:
Operation, Maint.

Material Limts

Monitoring

Configuration
Control

Quality Assurance

Conduct of
Operations

Authorization
Basis

Training
Organization
Lessons-Learned
Testing

Trending
Records

Standards

External

Regulation
Surveillance
Personnel Reliability
Assurance Program

Worker/Access
Occupancy Limits

Emgergency Response

Other-specify

‘ers between HEU and worker.

‘ers between HEU and public/environment.
3. Includes management controls. Temporary administrative requirements are included in Question 6

as compensatory measures.




SITE: Oak Ridge National Laboratory FACILITY (Building or Location): Building 3500

PARTITIONED AREA: Room D23

Question 2: BARRIER TYPES

ibe each barrier identified above and its intended protective functions.

Worker Barrier Narrative:

Room, file cabinet - Protects worker from contamination

Public/Environment Barrier Narrative:

Fire Suppression System - Protects environment /public from radiological and chemical hazards

Alarm System - Protects environment /public from fire, radiological, and chemical hazards

Steel File Cabinet - Protects HEU containers from incipent stage fires

Facility/Building Boundary - Protects collocated worker, environment and public from radiological and chemical hazards.
Site Boundary - Protects environment and public from radiological and chemical hazards.

Criticality Barrier Narrative:

Administrative controls limit the allowable fissionable material mass to less than the ORNL Facility Material ControllLimit {FMCL).
FMCL is defined as the maximum amount of fissionable material that can be present in an ORNL facility or well defined control ares

withaut farmnt MR anproval. For fiscionable material the FMCL is 250 grams. FMCLs are chosen to be small ennugh thatna
credible combination of unplanned circumstances could lead to a criticality accident.

Administrative Barrier Narrative:

All operations are performed in accordance with written and approved procedures.
Personnel are trained to current procedures.
Material limits are established for HEU.
Authorization basis document is current and approved.
P--nrds are maintained, systems are monitored and tested, and the building is inspected on a predetermined schedule.
=r access to room is controlled and one employee has access to the file cabinet.
.cable Conduct of Operations are In piace.

Emergency response is provided on a 24 hour per day basis.

Page 1 06/20/9%



SITE: Oak Ridge National Laboratory FACILITY (Building or Location) Building 3500
PARTITIONED AREA: Room D23
Question 3: HEU Holdings and Packaging
Material
Grade of Form Packaging Range No. of Mass
Material Form HEU Description Types Location of Age Packages | (kg)
Sources and Enriched Sealed Sources B0 Other-specify | ynknown 9 0.0190
Samples Steel File
Cabinet

Cumulative Inventory Differences

0.0000

Describe packaging and its intended protective function(s).

Describe material at risk, which constitutes a source term.

HEU is contained inside fission chambers that are stainless steel

11/26/96
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SITE: Oak Ridge National Laboratory

FACILITY (Building or Location) Building 3500

PARTITIONED AREA: Room D23

Question 3: HEU Holdings and Packaging

L

Material
Grade of Form Packaging Range  |No.of |Mas
Material Form HEU Dercription Types Location of Age Packages | (kg)
Sources and Weapons Sealed Sources BO Other-specify Unknown ¢
Samples Locked File
Cabinet

Cumulative Inventory Differences
0.0000

Describe packaging and its intended protective function(s).

Describe material at risk, which constitutes a source term.

HEU is contained inside fission chambers that are stainless steel

Page 1
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SITE: Oak Ridge National Laboratory FACILITY (Building or Location):  Building 3500

PARTITIONED AREA: Room D23

Question 4: POTENTIAL CAUSES

ribe Each Potential Cause ldentified Above:

aity:
Fire - Under extreme conditions it is possible that a fire could threaten the integrity of HEU containers since the cabinet used to store the
HEU does not have a designated fire resistance rating. The fire suppression system and readily availability of the on-site-fire department
is expected to control the fire at the incipent stage. Improvred housekeeping practices and control of combustible loading in the lab would
enhance the probability of controlling fire in the early stage.

Inadequacy of Design Basis - Design basis of the building is unknown, the seismic and high wind capacity of the building have not been
evaluated, and the soil has not been characterized to the current DOE standard, DOE-STD-1020-84.

Design Deficiency - Design basis of the building is unknown, the seismic and high wind capacity of the building have not been evaluated,
and the soil has not been characterized to the current DOE standard, DOE-STD-1020-94.

Human error could cause seal failure of the glass vial containing 5 grams of HEU.
Administrative controls governing the removal of the glass vial could minimize the chance of a spill.

Maienal :
Container Seal Degradation could result in possible containment failure due to human error during a process material transfer.

External:
Earthquake, subidence, and wind - Design basis of the building is unknown, the seismic and high wind capacity of the building have not
been evaluated, and the soil has not been characterized to the current DOE standard, DOE-STD-1020-94. |

Page 1 06/20/96



ITY (Buildi - -
SITE: Oak Ridge National Laboratory FACILITY (Building or Location):  Building 3500
PARTITIONED AREA: Room D23
Question 5: POTENTIAL EFFECTS

Facility Material External
LY] Fire [] Criticality [ ] Loss of Site Intey
(] Explosion Material Release Loss of Buildingh
Contamination I:] Breach of Packaging Release of ! '
[ criticality [] Fire [] Radiationar
Leakage/Spills D Other-specify Releases frm Ci

D Other Accidents-specify

Structural Failure

D Equipment Failure

Material Release

I:l Increased Radioactivity Level
I:l Other-specify

Page 1



SITE; Oak Ridge National Laboratory FACILITY (Building or Location): Building 3500

PARTITIONED AREA: Room D23

Question 5: POTENTIAL EFFECTS

ribe Each Effect Identified Above:
v acility:
Results of a fire could be an off-site release.

In a seismic or high wind event the building can collapse and can cause a breach of the steel file cabinet which couid cause a breach of
HEU containers integrity. The HEU in the giass container could create a contaminaton hazard if released.

A spill/leakage as a result of human error could cause a material release and contamination.
Material release:

A material release may resuit from the degradation of the seal to the glass vial.

External:
Loss of Building Integrity could result from a seismic or high wind event resulting in a breach of file cabinet and glass container of HEU
creating a material release.

Page 1 06/01/96
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SITE: Oak Ridge National Laboratory FACILITY (Building or Location)  Building 3508

FUNCTION: Laboratory 5

Question 1: SITE

Headquarters Facility Landlord: ER
Headquarters Program Sponsor: gp

Design Life: 100
Facility Age: 44

Location of Facility on Site and Distance to Site Boundary

Building 3508 is located on a flat site in the cenral zone, immediately east of building 3517 on White Avenue. The facility is
several hundred feet from the site boundary.

Design Mission, Interim Mission, Current Use

The facility was formerly an Alpha Isolation Laboratory used by the Chemical Technology Division {until December 1985} and has
residual alpha contamination as a result of this operation. The facility currently provides office, shop, and laboratory space for
Instrument & Control (I & C) technical support and engineering personnel. Housed in this building is a fissile material vault storage
area, which is part of Material Balance Area 135. The HEU in this vault exists in sealed source form, electrodeposited plates.

This facility is used to provide technical support functions for the sitewide communication systems, security systems, and
audiovisual systems.

Operational Status
Operating

Historical Information
Occureence Report :

ORO-MMES-CX10ENVIOHP-1990-0110, 04/25/91, Contamination
Other Regulatory Concerns: None ldentified

‘SB Concerns: None Identified
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SITE: OQak Ridge National Laboratory FACILITY (Building or Location)  Building 3508

FUNCTION:

Laboratory 5
Question 1: SITE

Authorization Basis

.«azard Screening approved (1992)
Describae Important or Unique Design Features

Building completely protected with an automatic wet-pipe sprinkler system that provides local occupant and fire department
notification.

Describe Weaknesses in the Design Basis

Structural Dasign
Reinforced concrete

Partitioned Areas of HEU within facility
Lab 5

Descniption of Partitioned Areas

Lab 5 is a controlled entry area that contains the HEU in a vault and in a sealed glove box. The material in the vault has not bet
moved since the closure of the Clinch River Breeder Reactor Project. The HEU (fission chambers) in the vault is containedin
plastic bags then locked in a tool box then placed in the vault. The lab is focked and is a radiological control area. The materi

not handled. A negative pressure is maintained in the lab. A glove box in this lab contains a fission chamber scheduled for
disassembly.

ount & Location of Hazardous Material Collocated or Commingled with HEU

Process Material Transfers
On-Site Transportation

Statf Levels & Experience

Applicable Refarences

Hazard Screeing: HS/3508/F/1 (1992)

Page 2 05/3y,
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SITE: Oak Ridge National Labaratory

FACILITY (Building or Location): Building 3508

PARTITIONED AREA: Lab5

Question 2: What barriers are used to protect the workers, the public and environment from HEU?

.ch partitioned area identified in Question 1, list the facility barriers used to protect the worker and the public/environment.
L.. pelow for identifying barriers. Multipie barriers usually employed should be noted.

BARRIER TYPES

Worker Barrier‘l

Gloveboxes

D Transfer System
D Duct

D Filter

Vauit

Room

D Hot Cell/Canyon
D Hood

[ rining

[ ] shietding

[ ] Distance

D Respiratory Protection
D Protective T'~thin-
D Remote Handling

Confinement System

| Burial Ground

D Tanks
Alarm System

D Temporary Barriers
D Cther-specify

D None

Public/Environmental Barrier2

Facility/Building Boundary
HVAC/Confinement
[] Liquid Containment/Dike

D Bay, Cells, Magazines

[::l Canyons
[ Pads
Site Boundary

Y]

Fire Suppression
Alarm System
[ ] other - Specify

Criticality 2

D Double Contingency Applied

Double Contingency

Not Applied (specify)

(e.g., Mass
Absorbers
Geometry
Interaction
Concentration
Moderation
Enrichment
Reflection

Voiame)

OF F ORODOEOEOOM @ B0 0EE

Administrative Barrir

Procedure;
Operation, Maint.

Material Limts

Monitoring

Configuration
Control

Quality Assurance

Conduct of
Operations

Authorization
Basis

Training
Organization
Lessons-Learned
Testing
Trending
Records
Standards

External
Regulation

Surveillance

Personnel Reliability
Assurance Program

Worker/Access
Occupancy Limits

Emgergency Respon:

Other-specify

‘ers between HEU and worker.
iers between HEU and public/environment,

3. Includes management controls. Temporary administrative requirements are included in Question 6

as compensatory measures.



SITE: Oak Ridge National Laboratory FACILITY (Building or Location): Building 3508

PARTITIONED AREA: Lab5

Question 2: BARRIER TYPES

‘ibe each barrier identified above and its intended protective functions.

Worker Barrier Narrative:

Vault - Protects worker from radiation.

Confinement System, gloveboxes - Protects worker from contamination
Room - Protects worker from radiological and chemical hazards

Alarm System - Protects worker by alerting to hazardous conditions

Public/Environment Barrier Narrative:

Facility/Building Boundary - Protects collocated workers, environment and public from radiological and chemical hazards
HVAC/Confinement - Protects environment and public from radiological and chemical exposure during high consequence events
Site Boundary - Protects environment and public from radiological and chemical hazards

Storage Vault - Protects environment and public from radiological and chemical exposure during high conseguence events

Fire Suppression System - Protects environment /public from fire, radiological, and chemical hazards

Alarm System - Protects environment /public from radiological and chemical hazards

Criticality Barrier Narrative:

Administrative controls limit the allowable amount of fissionable material mass to less than the ORNL Facility Material Contro! Limit
(FMC!) FMCL is defined as the maximum amount of fissionable material that can be present in an ORNL facility or well defined
control area without formal NCS approval. For fissionable material, the FMCL is 250 grams. FMCLs are chosen to be smait enough
that no credible combination of unplanned circumstances could lead to a criticality accident.

Administrative Barrier Narrative:

Entry into the area is controlled via rad zone requirements and availability of keys/combinations
All operations are performed in accordance with written and approved procedures.
Personnel are trained to current procedures.
**-~terial limits are established for HEU.
wization basis document is current and approved.

.rds are maintained, systems are monitored and tested, and building is inspected on a predetermined schedule.
Worker access to room is controlled and only one employee has access to the file cabinet.
Applicable Conduct of Operations are in place.
Emergency response is provided on a 24 hour per day basis.

Page 1 06/20/96



SITE: Oak Ridge National Laboratory

PARTITIONED AREA:

FACILITY (Building or Location) Building 3508

Lab 5
Question 3: HEU Holdings and Packaging
Material
Grade of Form Packaging Range No.of | Mas
LMaterial Form HEU Description Types Location of Age Packages | {kg)
. Vault
Sources and Very Highly Sealed Sources BO Unknown 2 03
Samples

Cumulative Inventory Differences
0.0000

Describe packaging and its intended protective function(s).

Describe material at risk, which constitutes a source term.
Te HEU is electroplated on aluminum foil.

Page 1
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SITE: Oak Ridge National Laboratory

FACILITY (Building or Location):

Building 3508
PARTITIONED AREA: Lab 5
Question 4: POTENTIAL CAUSES
Facility Material External

L_I Process Material Transfer D Aging Fire
D inadvertent Transfers D Container Seal Degradation Explosion
Aging/Degradation [[] Pressurization Earthquakes
Equipment Failure D Pyrophoricity Subsidence
[ ] Change in Mission D Radioactivity Winds
I:] Other Collocated Hazards D Chemical Reactivity Floods

l:] Corrosion/Embrittlement

I:] Inadequate Configuration Knowledge
I:] Combustible Loading

D Inadequate Seals

D Water Sources

D Inadequate Drains

l'j Preventive Maintenance Failure
D Administrative Control

Human Error

D Chemical Reactions

D Contamination

Inadequacy of Design Basis
ﬁ Design Deficiency

_ _ Flooding

L] Fire

D Other SAR Accidents

I:I Other-specify

[:] Radiolysis

[] volumetric Expansion

I:] Oxidation

D Flammability
I:] Toxicity

D Hydroloysis
[ cosiliz

D Other - Specify

Sten
Sueh

HHOUEOOUOHEENEO

Extreme Temperalu:

Snow
Ash Loading
Aircraft Crash

Vehicle Accident

Onsite Transporation

Adiacant Facility At

Other-specify

Page 1
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SITE: Oak Ridge National Laboratory FACILITY (Building or Location): Building 3508

PARTITIONED AREA: Lab$5

Question 4: POTENTIAL CAUSES

ribe Each Potential Cause ldentified Above:
aty:

Human Error could result in the mishandling of the HEU.

Inadequacy of Design Basis - Design basis of the building structure is unknown, seismic and high wind capacity of the building have not
been evaluated, and the soil has not been characterized per the current DOE standards, DOE-STD-1020-94.

Design Deficiency - Design basis of the building structure is unknown, seismic and high capacity of the building have not been evaluated,
and the soil has not been characterized per the current DOE standards, DOE-STD-1020-94.

This is an old facility with the support systems becoming high maintenance systems due to aging.
External:

Earthquakes, subsidence, and wind - Design basis of the building structure is unknown, seismic and high wind capacity of the building
has not been evaluated, and the soil has not been characterized per the current DOE standards, DOE-STD-1020-94.



SITE: Oak Ridge National Laboratory

FACILITY (Building or Locatjo,

): Building 3508
PARTITIONED AREA: Lab 5

Question 5: POTENTIAL EFFECTS

Facility
L__] Fire
D Explosion
Contamination
D Criticality
D Leakage/Spills
l:] Other Accidents-specify

Structural Failure

Equipment Failure

Material Release

D Increased Radioactivity Leve
D Other-specify

Material
i External

[] Criticality
[[] Material Release L Sllelnra;'f
D Breach of Packaging Loss of Buidngi

(Y]
. Release of Ml
D Fire D

' Radiation and
[:] Other-specify Releases fiom i

Page 1



SITE: 0Oak Ridge National Laboratory FACILITY (Building or Location):  Building 3508

PARTITIONED AREA: Lab5b

Question 5: POTENTIAL EFFECTS

ribe Each Effect Identified Above:
. llity:
Mis-handling (human error) of the HEU could cause contamination. This HEU is not handled therefor minimizing these potential effect.

Structure Failure - In a seismic or high wind event, the steel vault may be buried under the building rubble as a result of structural failure.
However, the structural integrity of the vault is not expected to be compromised and thus, the HEU is not expected to become a potential

contamination hazard. However the glovebox is not expected to maintain its integrity.
External:

In a seismic or high wind event the possibility of loss of building integrity exists, creating a possible situation that could result in a release
of material.

Page 1 05/31/96
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SITE: Oak Ridge National Laboratory FACILITY (Building or Location)  Building 3525
FUNCTION: Hot Cell

Question 1: SITE

Headquarters Facility Landlord: ER

Headquarters Program Sponsor: gg & NE Design Life: 40
Facility Age: 31

Location of Facility on Site and Distance to Site Boundary

The facility is located within the physical boundary of the Oak Ridge National Laboratory (ORNL) at the corner of Central Avenue

and Fourth Street. The cell structure is ventilated to Building 3039 stack which is approximately 275 m south of the nearest
public access.

Design Mission, Intarim Mission, Current Use

The facitity was designed to permit handling of high levels of radicactive materials through the use of shielded concrete walls,
shielded viewing windows, and remote operated handling equipment. The mission was to provide a facility to examine radiation
effects on both experimental fuels and materials through microstructure analysis, and gamma spectrometry. The current use
includes the initial mission with the processing of iridium-92 isotope for commerical use.

The facility allows the safe examination, testing, and evaluation of a wide variety of materials, assemblies, component parts, and
equipment that have been subject to high-level radiation. Important facility features include the use of shielding for gamma
radiation, material containment through negative pressure differentials between areas, and equipment for remote operations. The
atmosphere 1s not inert. The cell area is maintained at the most negative pressure with other areas outside the cell at less
negative pressure.

The building (except for the hot celi storing HEU) is completely protected with an automatic wet-pipe sprinkler system. Manually

actuated water fire protection sprinklers are installed in the northwest cell bank. A water pressure switch on the sprinkler system

initiates a local fire alarm and alerts the onsite ORNL fire department. Sprinkler spacing and system pipe size is designed per

"ordinary hazard" requirements. Valves controlling the water supply to the sprinkler system are locked in the open position with
department padlocks.

The building is equipped with a tire alarm system consisting of automatic heat detectors throughout the building, manual fire alarm
pullboxes, sprinkler systen alarm components, and evacuation horns.

Page 1 06/20/96
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SITE: Oak Ridge Nationai Laboratory FACILITY ({Building or Locstion)  Building 3525

FUNCTION:

Hot Cell

Question 1: SITE
L

rational Status
.perating

Historical Information
Qccurrence Reports :

ORNL-89-04-CT-89-2, Contaminated basement being flooded due to an open fire protection sprinkler.
ORNL-89-4-OP-87-2, Release of a radioactive source from a shielded cask.

ORNL-89-14-CT-89-5, Failure of the facility containment system to achieve 0.3 inches water vaccum as required by the OSR
ORNL-90-33-CT-90-5, Contamination of chemical operator and work area.

See Atiachment A for occurrence reports since October 1980

Li=t Authorization Basis
Describe Important or Unique Design Features

Describe Weaknesses in the Design Basis
The facility has not been evaluated against the latest natural phenomina requirements.

ctural Design
_k/cement block

Partitioned Areas of HEU within facility
Hot Cell

Storage
Charging Area

IMGA Cell

Description of Partitioned Areas

Amount & Location of Hazardous Material Collocated or Commingled with HEU
Process Material Transfers

On-Site Transportation

Staff Levels & Experience

Applicable References

Page 2 06/20:
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05/16/96 Occurrence Subject/Title Report Eyﬁl PAGE 1
Sorted by Occurrence Report Number EB ,///
rrence Report Number/ Occurrence Report Type/ Discovery Report
.cility Name Category # of Occur. Date Date
ORO=--MMES-X10CHEMTEC-1990-0096 Off-Normal Final 09/17/90 11/15/90
Chemical Technology 1
TITLE: Employee skin and personal clothing contamination.
ORO--MMES-X10METCER-1990-0188 Off-Normal Filnal 10/23/90 01/30/91
Metals and Cearamics 1

TITLE: General Grouping: Personnel Radiation Protection Keyword:
CONTAMINATION, Contaminated Item at Property Sales

ORO--MMES-X10METCER-1991-0013 Off-Normal Final 01/09/91 03/18/93
Oak Ridge X-10 Plant 1
TITLE: Radiation Evacuation Alarm
ORO--MMES-X10METCER~1991-1003 Unusual Final 07/18/91 06/02/92
Metals and Ceranmics 1

TITLE: PERSONNEL CONTAMINATION IN REGULATED AREA

ORO--MMES-X10METCER-1991-1004 Off-Normal Final 08/05/91 06/02/92
Metals and Ceramics 1
TITLE: PERSONNEIL CONTAMINATION

ORO--MMES-X10METCER-1991-1006 Unusual Final 09/16/91 07/09/93
**atals and Ceramics 1
PITLE: Building Evacuation System Quarterly Test

ORO--MMES-X10METCER-1991-1007 Off-Normal Final 10/02/91 06/02/92
Metals and Ceramics 1
TITLE: Personal Clothing Contamination

ORO=--MMES~X10METCER=-1991=1010 Off-Normal Final 10/30/91 06/02/92
Metals and Ceramics 1
TITLE: Personnel Contamination
ORO--MMES~-X10OMETCER=1991~1011 Unusual Finail 11/05/91 07/09/93
Metals and Ceramics 1

TITLE: Failure to perform docunented monthly performance tests on
Radiation Monitoring Equipment.

ORO=--MMES-~-X10METCER-1991-1012 Off-Normal Final 12/16/91 06/02/92
Metals and Ceramics 1
TITLE: Personal Shoe Contamination
ORO--MMES-~-X10METCER-1992-0002 Unusual Final 02/07/92 07/09/93
Metals and Ceramics 1
TITLE: Building Evacuation System Quarterly Test
ORO-~MMES~X10METCER-1992=-0003 Off-Normal Final 02/13/92 01/27/93
Metals and Ceramics 1

TITLE: "cContamination” Occurrence initially categorized as less than
off-normal. After initial investigation it is being upgraded to
off~-normal.
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05/16/96 Occurrence Subject/Title Report (Continued) 'E;le PAGE
Sorted by Occurrence Report Numbar

e e s e e — o — ==7

rrence Report Number/ Occurrence Report Type/ Discovery Report
.dcility Name Category # of Occur. Date Date
ORO--MMES-X10METCER~1992~0004 Off-Normal Final 03/02/92 06/02/
Metals and Ceramics 1
TITLE: Piping failure in Steam Control Cabinet
ORO--MMES-X10METCER=-1992-0005 Off-Normal Final 03/10/92 06/02
Metals and Ceramics .
TITLE: Violation of Radiation Work Permit Procedure
ORO--MMES=-X10METCER-1992-0007 off-Normal Final 03/27/92 03/1§
Metals and Ceramics 1
TITLE: Contamination outside Regulated Area
ORO--MMES-X10METCER=-1992-0008 Off-Normal Final 04/06/92 06/02
Metals and Ceramics 1
TITLE: Skin Contamination
ORO--MMES-X10METCER-1992-0009 Ooff-Normal Final 04/09/92 12/31
Metals and Ceramics 1

TITLE: Contamination in Non-Radiological Area

ORO-~MMES~-X10METCER-1992-0010 Unusual Final 04/16/92 06/2
Metals and Ceramics 1
TITLE: Violation of Operation Safety Requirements
C..-~--MMES-X10METCER-1992-0011 Off-Normal Final 05/05/92 03/18
Metals and Ceramics 1
TITLE: Personal Shoe Contamination.
ORO--MMES-X10METCER-1992-0013 Unusual Final 06/04/92 03/18
Metals and Ceramics 1
TITLE: Failure of Facility Radiation and Contamination Alarm Systen
ORO--MMES-X10METCER-1992-0015 Off-Normal Final 06/18/92 03/l
Metals and Ceramics 1
TITLE: PERSONNEL SKIN CONTAMINATION
ORO--MMES-X10METCER-1992-0017 Unusual Final 07/13/92 06/0
Metals and Ceramics 1

TITLE: Minor Fire in Hot Cell

ORO=--MMES-X10METCER-1992-0018 Unusual Final 07/16/92 07/0
Matals and Ceranics

TITLE: Hot Cell Shield Inadequacy

ORO-=-MMES-X10METCER-1992-0020 Off-Normal Final 07/22/92 01/2
Metals and Ceramics

1
TITLE: Personal Clothing Contanination
¢ -=MMES-X10METCER=-1992-0022 Off-Normal Final 08/06/92 123
tals and Ceramics

1
TITLE: Contamination Found in Storm Drains
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05/16/96 Occurrence Subject/Title Report (Continued)

Sorted by Occurrence Report Number

6155764823;#12/26

Eggi}fé’PAGE 5

{ rrence Report Number/ Occurrence Report Type/
.cility Name Category # of Occur.
ORO--MMES-X10METCER-1994-0002 Ooff-Normal Final

Metals and Ceramics 1
TITLE: Ventilation Fan Restart Failure

ORO--MMES-XlOMETCER-IQ94-0004 Off-Normal
Metals and Ceramics 1
TITLE: Personnel Shoe Contamination

C. --MMES-X10METCER-1994-0006 Off-Normal Final
Metals and Ceramics 1
TITLE: Facility Evacuation

ORO~-MMES-X10METCER-1994-0010 Ooff=-Normal Final
Metals and Ceramics 1
TITLE: Failed Continuous Air Monitor

ORO--MMES-X10METCER=1994=0011 Unusual Final
Metals and Ceramics 1
TITLE: Operational Safety Requirement Violation

ORO~-MMES-X10METCER-1994-0012 Unusual Final
Metals and Ceramics 1
TITLE: Operational Safety Requirement Violations

One--MMES-X10METCER-1994-0014 Off-Normal Final
Metals and Ceramics 1
TITLE: Personnel Electrical Shock

ORO--MMES-X10METCER-1995-0001 off-Normal Final
Metals and Ceramics 1
TITLE: Unplanned Building Evacuation

ORO--MMES-X10METCER-1995-0002 off-Normal Final
Metals and Ceramics . ) 1
TITLE: Company Clothing Contamination

ORO--MMES-X10METCER-1995-0004 off-Normal Final
Metals and Ceramics . . 1
TITLE: Personnel Contamination

ORO--MMES-X10METCER-1995-0005 off-Normal Final
Metals and Ceramics . ' 1
TITLE: Personnel Contamination

ORO--MMES—-X10METCER-1995-0008 off-Normal Final

Metals and Ceramics ) 1
TTTLE: Personnel contamination

Final
1
Switches Inoperable

¢ -MMES-X10METCER-1995-0009 Off-Normal

:als and Ceramics )
TITLE: Manual Evacuation

Discovery Report

Date Date

8;;1;/94 8;/13/94
03/30/94 05/17/94
04/29/94 07/11/94
09/02/94 10/24/94
09/08/94 10/24/94
10/13/94 03/31/95
10/26/94 01/03/95
02/09/95 03/31/95
03/08/95 06/02/95
03/30/95 11/02/95
06/26/95 09/05/95
07/10/95 09/05/95
07/25/95 09/25/95



SITE: Oak Ridge National Laboratory FACILITY (Building or Location): Building 3525

PARTITIONED AREA: Charging Area

Question 2: BARRIER TYPES
ibe each barrier identified above and its intended protective functions.

Worker Barrier Narrative:

Well - Protect worker from contamination and radiation
Confinement System - Protect worker from contamination
Alarm System - Protect worker by alerting to hazardus conditions

Public/Environment Barrier Narrative:

Facility/Building Boundary - Protects collocated workers, environment/public from radiological and chemical hazards
HVAC/Confinement - Protects environment/public from radiological and chemical exposure during high consequence evenls

Well - Protects environment/public from radiological and chemical exposure during high consequence events
Site Boundary - Protects environment/public from radiological and chemical hazards

Fire Suppression System - Protects environmentpublic from radiological and chemical hazards
Alarm System - Protects environment/public from fire, radiological, and chemical hazards

Criticality Barn.er Narrative:

Administrative controls limit the allowable fissionable material mass to less than the Facility Material Control Limit (FMCL). Fi
defined as the maximum amount of fissionable material that can be present in an ORNL facility or well-defined control area vt

forma' NCS approval. For fissionable matterial. the FMCL is 250 grams. FMCLs are chosen to be small enough trat no credt
compination of unplanned circumstances could lead to a criticality accident.

Administrative Barrier Narrative:

All operations are performed in accordance with written and approved procedures.
Personnel are trained to current procedures.

. ~Kuthorization basis documentiSTUrentand approved..
Material limits are established for hoods and storage areas.
WWi~-ker access is controlled at entrance o partitioned areas.

'ds are maintained, systems are monitored and tested, the building i1s inspected on a predetermined schedule.
.cable Conduct of Operations are in place.

Emergency response 1s provided on a 24 hour per day basis.

Page 1 O



SITE: Oak Ridge National Laboratory FACILITY (Building or Location) Building 3525
PARTITIONED AREA: Charging Area
Question 3: HEU Holdings and Packaging
Material
Grade of Form Packaging Range No. of Mass
Material Form HEU Description Types Location of Age Packages | (k)
Reactor fuel Enriched Other Shrink Fit Other-specify 1 2 0.0070
Storage Well

Irrad recyclable

Cumulative Inventory Differences
0.0000

Describe packaging and its intended protective function(s).

Describe material at risk, which constitutes a source term.
Material was included in 1893 SNF Vul Assessment

11/26/96
Page 1




SITE; Oak Ridge National Laboratory

FACILITY (Building or Location):

Building 3525

PARTITIONED AREA:

Charging Area

Question 4: POTENTIAL CAUSES

Facility
| | Process Material Transfer
[] nadvertent Transfers
Aging/Degradation
Equipment Failure
D Change in Mission
D Other Collocated Hazards
D Corrosion/Embrittlement
D Inadequate Configuration Knowledge
D Combustible Loading
D Inadequate Seals
D Water Sources
D Inadequate Drains
. [\_]. Pravenuyve Maintenance Failure
D Administrative Control
Human Error
D Chemical Reactions

Contamination

=10

Inadequacy of Design Basis
Design Deficiency

rlooding

Fire

]
D Other SAR Accidents
X

Other~specify

Material
Aging
Container Seal Degradation
Pressurization
Pyrophoricity
Radioactivity
Chemical Reactivity
Radiolysis
Volumetric Expansion
Oxidation
Flammability
Toxicity
Hydroloysis
Crystailizetion

Other - Specify

0 o o O |

1 o o 3 2 R

External
Fire
Explosion
Earthquakes

Subsidence
Winds

Floods

Extreme Temperatuie
Snow

Ash Loading
Aircraft Crash
Vehicle Accident
Onsite Transporation
Adizoent Facility A

Other-specify

Page 1
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sITE: Oak Ridge National Laboratory

FACILITY (Building or Location):  Building 3525
PARTITIONED AREA: Charging Area

B Question 5: POTENTIAL EFFECTS

Facility Material External
| Y| Fire | [] criticality [ ] Loss of Site Integiy
[ Explosion ] Material Release Loss of Building Il
Contamination D Breach of Packaging Release of Malerias
[ criticality ] Fire [ ] Radiation and
[] LeakagesSpills D Other-specify Releases from Criti

D Other Accidents-specify

Structural Failure

D Equipment Failure

Material Release

D Increased Radioactivity Level
D Other-specify
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SITE: Oak Ridge National Laboratory

FACILITY (Building or Location): Building 3525

PARTITIONED AREA:

Hot Cell

Question 2: What barriers are used to protect the workers, the public and environment from HEU?

ch partitioned area identified in Question 1, list the facility barriers used to protect the worker and the public/environment.
L. velow for identifying barriers. Multiple barriers usually employed should be noted.

BARRIER TYPES

Worker Barrier‘|

D Gloveboxes

D Transfer System

D Duct

[ ] Fitter

[:] Vauit

I___:] Room

Hot Cell/Canyon

I___:] Hood

[ ] Piping

[ ] shielding

[ ] pistance

[:] Respiratory Protection

l:] Protertive Clothing

[ ] Remote Handling
Zonfinement System

, Burial Ground

D Tanks
Alarm System

D Temporary Barriers
D Other-specify

D None

Public/Environmental Barrier2

Facility/Building Boundary
HVAC/Confinement
[] Liquid Containment/Dike
Bay, Cells, Magazines
[] canyons

D Pads

Site Boundary

D Trenches

] Storage Vault

Fire Suppression

Alarm System

[] other - specify

Criticality 1.2

E] Doubie Contingency Applied

Double Contingency
Not Applied (specify)
(e.g., Mass

Absorbers
Geometry
Interaction
Concentration
Moderation
Enrichment
Refiection
Volume)

IR @ OROO0ROOOM @ 0O 0O

Administrative Barrier’3

Procedure:
Operation, Maint.

Material Limts

Monitoring

Configuration
Control

Quality Assurance

Conduct of
Operations

Auth:orization
Basis

Training
Organization
Lessons-Learned
Testing

Trending
Records
Standards

External
Regulation

Surveillance

Personnel Reliability
Assurance Program

Worker/Access
Occupancy Limits

Emgergency Response

Other-specify

‘ers between HEU and worker.

:ers between HEU and public/environment. _ ‘ ‘ '
3. Includes management controls. Temporary administrative requirements are included in Question 6

as compensatory measures.
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gITE: Oak Ridge National Laboratory

FACILITY (Building or Location): Building 3525

PARTITIONED AREA:

Hot Cell

Question 2: What barriers are used to protect the workers, the public and environment from HEU?

ch partitioned area identified in Question 1, list the facility barriers used to protect the worker and the public/environment.
L.. velow for identifying barriers. Multiple barriers usually employed should be noted. '

BARRIER TYPES

Worker Barrier1

Gloveboxes
D Transfer System

[___] Duct

D Filter

[ ] vault

D Room

Hot Ceil/Canyon

D Hood

[ Piping

[:] Shielding

[ ] Distance

D Respiratory Protection

[__—‘ Protertive Clothing

[:] Remote Handling
Zonfinement System

__ Burial Ground

D Tanks
Alarm System

D Temporary Barriers
[ ] other-specify

l:l None

Public/Environmental Barrier‘2

Facility/Building Boundary
HVAC/Confinement
[] Liquid Containment/Dike
Bay, Cells, Magazines
[:] Canyons

[ ] Pads

Site Boundary

D Trenches

:] Storage Vault

Fire Suppression

Alarm System

[] other - specify

Criticality 12

D Double Contingency Applied

Double Contingency
Not Applied (specify)
(e.g., Mass

Absorbers
Geometry
interaction
Concentration
Moderation
Enrichment
Reflection
Volume)

Administrative Barrier3

Procedure;

Operation, Maint.

Material Limts
Monitoring

D Configuration
Control

D Quality Assurance

Condu<.:t of
Operations

E Auth_grization
Basis

Training

D Organization

[:] Lessans-Learned

Testing

D Trending

Records

D Standards

External
Regulation

Surveillance
D Personnel Reliability
Assurance Program
v | Worker/Access
Occupancy Limits

Emgergency Response
D Other-specify

‘ers between HEU and worker.

'ers between HEU and public/environment.

3. Includes management controjs. Temporary administrative requirernen

as compensarory measures.

ts are included in Question 6



-atory FACILITY (Building or Location): Building 3525 ‘j

PARTITIONED AREA: Hot Cell

Question 2: BARRIER TYPES

| above and its intended protective functions.

“from contamination and radiation
arker from contamination
y alerting to hazardous conditions

rrative:

:ects collocated workers, environment/public from radiological and chemical hazards
ivironment/public from radiological and chemical exposure during high consequence events
environment/public from radiological and chemical exposure during high consequence events
iment/public from radiological and chemical hazards

:cts environment/public from radiological and chemical hazards

ment/public from radiological and chemical hazards

allowable fissionable material mass to less than the Facility Material Control Limit (FMCL). FMCLis
. of fissionable material that can be present in an ORNL facility or well-defined contral area without
nable material the FMCL is 250 grams. FMCI s are chosen to be small enough that no credible
2dNveE> Coulu 1IkdL WLV d Cluldliily deciaei,

re:

iccordance with written and approved procedures.

procedures.

~rront and anproved.

r hoods and storage areas.

ntrance to partitioned areas.

s are monitored and tested, the building is inspected on a predetermined schedule.
s is in place.

| on a 24 hour per day basis.

06/20/96



SITE: Oak Ridge National Laboratory

FACILITY (Building or Location)

Building 3525

PARTITIONED AREA: Hot Cell
Question 3: HEU Holdings and Packaging
Material
Grade of Form Packaging Range No. of Mass
Material Form HEU Description Types Location of Age Packages | (kg)
Sources and Enriched Other c3 Process Area 2 16 0.0010
Samples
Cumulative Inventory Differences
0.0000
Describe packaging and its intended protective function(s).
Describe material at risk, which constitutes a source term.
Material was included in 1993 SNF Vul Assessment.
12/02/96

Page




CACITY (Ruilding or | ocation) Building 3525

l

)

SITE: Oak Ridge National Laboratory

Hot Cell
, Question 3: HEU Holdings and Packaging
Material T—
Grade of Form Packaging No. of Mass
’ Material Form HEU Description Types Location of Age |packages | (ig)
Sources and Enriched Other C3 Process Area

Samples

Cumulative inventory Differences
0.0000

Describe packaging and its intended protective function(s).

Describe materiaj at risk, which constitutes a source term,

Material was included in 1993 SNF vul Assessment.

Page 2
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SITE: CQak Ridge National Laboratory

FACILITY (Building or Location) Building 3525
PARTITIONED AREA: Hot Cell
Question 3: HEU Holdings and Packaging
Material
Grade of Form Packaging Range No. of Mass

Material Form HEU Description Types Location of Age | Packages | (kg)
Sources and Enriched Other c3 Process Area 2 16 0.0010
Samples

Cumulative Inventory Differences

0.0000

Describe packaging and its intended protective function(s).

Describe material at risk, which constitutes a source term.

Material was included in 1993 SNF Vul Assessment.

12/02/96
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FACILITY (Building or Location)Building 3525

|

Natinnal | aharatary

MNalv

l ovTe.

FACILITY (Building or Location) Building 3525
SITE: Oak R|dge National Laboratory ) g
: PARTITIONED AREA: Hot Cell
Question 3: HEU Holdings and Packaging
l Material I
Grade of 0 Fofn:ion Pa?;:glsng Loeat R:lnge No.of | Mass
escrip ocation of A
l Material Form HEU ge Packages | (kg)
c3 Process Area ;
Sources and U-233>10 ppm | Other 1 22 0.0
Samples
Cumulative Inventory Differences
0.0000
Describe packaging and its intended protective function(s).
Describe material at risk, which constitutes a source term.
Materiat was included in 1993 SNF Vu| Assessment.
Page 4
12/02/96




SITE: Oak Ridge National Laboratory

FACILITY (Building or Location)

Building 3525

PARTITIONED AREA:

Hot Cell

Question 3: HEU Holdings and Packaging

Material
Grade of Form Packaging Range No. of Mass

Material Form HEU Description Types Location of Age Packages | (kg)
Sources and Enriched Other c3 Process Area <1 7 0.0820
Samples

Cumulative Inventory Differences

0.0000

Describe packaging and its intended protective function(s).

Describe material at risk, which constitutes a source term.

Material was included in 1893 SNF Vul Assessment.

12/02/96
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FACILITY (Buildina or Location)Building 3525

l

Ambdimemmd | ombmemdmes

~.

I o~

SITE: Oak Ridge National Laboratory

PARTITIONED AREA:

Question 3: HEU Holdings and Packaging

Material —

Grade of F°_""_ Packaging Range [nNo.of  |Hus

Material Form HEU Description Types Location of Age |packages {kg)

Sources and Enriched Other F1 Process Area 15 . 0
Samples

Cumulative Inventory Differences

0.0000

Describe packaging and its intended protective function(s).
HEU is sandwiched between layers of aluminum,

Describe materiaj at risk, which constitutes a source term.

Matenal was included in 1993 SNF vul Assessment.

Page
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SITE: Oak Ridge National Laboratory

FACILITY (Building or Location) Building 3525
PARTITIONED AREA: Hot Cell
Question 3: HEU Holdings and Packaging
Material
Grade of Form Packaging Range No. of Mass

Material Form HEU Description Types Location of Age Packages | (kg)
Sources and Enriched Other co Process Area 1 1 0.0250
Samples

Cumulative Inventory Differences

0.0000

Describe packaging and its intended protective function(s).

Describe material at risk, which constitutes a source term.

Matenal was included in 1993 SNF Vul Assessment.

12/02/96

Page 7
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S|TE: Oak Ridge National Laboratory

FACILITY

(Building or Location) Building 3525

Question 3: HEU Holdings and Packaging

‘ Material Form

Grade of
HEU

Material
Form
Description

Packaging
Types

’_\

Location

PARTITIONED AREA.

Hot Cel

Range |no.of  |[Mass
of Age Packages | {kg)

Sources and
Samples

U-233>10 ppm

Other

co

Process Area

Cumutlative Inventory Differences

0.0000

Describe packaging and its intended protective function(s).

Describe material at risk, which constitutes a source term.
Material was included in 1993 SNF Vul Assessment

Page 8
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SITE: Oak Ridge National Laboratory

FACILITY (Building or Location) Building 3525
PARTITIONED AREA: Hot Cell
Question 3: HEU Holdings and Packaging
Material
Grade of Form Packaging Range No. of Mass

LMaterial Form HEU Description Types Location of Age Packages | (kg)
Sources and U-233>10 ppm | Other co Process Area 1 1 0.0080
Samples

Cumulative Inventory Differences

0.0000

Describe packaging and its intended protective function(s).

Describe material at risk, which constitutes a source term.

Material was included in 1993 SNF Vul Assessment.

12/02/96
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SITE: Oak Ridge National Laboratory FACILITY (Building or Location) Building 3525
PARTITIONED AREA: Hot Celt
Question 3;: HEU Holdings and Packaging
Material
Grade of Form Packaging Range No. of Mass

. Material Form HEU Description Types Location of Age Packages | (kg)
Sources and Enriched Other Graphite Process Area 20 1 0.0320
Samples

Cumulative Inventory Differences

0.0000

Describe packaging and its intended protective function(s).

Describe material at risk, which constitutes a source term.

Material was included in 1993 SNF Vul Assessment.

12/02/96
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SITE: Oak Ridge National Laboratory

FACILITY (Building or Location) Building 3525
PARTITIONED AREA:

! Hot Cell
! Question 3: HEU Holdings and Packaging
: Material T
Grade of Form Packaging Range l
it . No. of Mas'
’ Material Form HEU Description Types Location ofAge  |packages| (k)
gScurces and Enriched Other F1 Process Area 15

{ Sampies

—

Cumulative Inventory Differences
0.0000

Describe packaging and its intended protective function(s).

HEU is sandwiched between layers of aluminum.

Describe material at risk, which constitutes a source term.
Materizl was included in 1993 SNF Vul Assessment.

Page 4
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SITE: Oak Ridge National Laboratory

FACILITY (Building or Location) Building 3525

PARTITIONED AREA: Hot Cell
Question 3: HEU Holdings and Packaging
Material
Grade of Form Packaging Range No. of Mass
Material Form HEU Description Types Location of Age Packages | (kg)
Sources and Enriched Other

Samples

]

C3

Process Area

1 1 0.0010

|

Cumulative Inventory Differences
0.0000

Describe packaging and its intended protective function(s).

Describe material at risk, which constitutes a source term.
Matenal was included in 1993 SNF Vul Assessment.

Page 13
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SITE: Oak Ridge National Laboratory

FACILITY (Building or Location) Building 3525
PARTITIONED AREA: Hot Cell
Question 3: HEU Holdings and Packaging
Material
Grade of Form Packaging Range No. of Mass
Material Form HEU Description Types Location of Age Packages | (kg)
Reactor fuel Weapons Other Open Process Area 1 11 0.2030
Cumulative Inventory Differences
0.0000
Describe packaging and its intended protective function(s).
Describe material at risk, which constitutes a source term.
Material was included in 1993 SNF Vul Assessment.
12/02/96
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, FACILITY {Building or Location):
, PARTITIONED AREA:  Hot Cap
Question 4: POTENTIAL CAUSES

SITE: Oak Ridge National Laboratory Building 3525

Facility

[_] Process Material Transfer

[] Inadvertent Transfers

Aging/Degradation

Equipment Failure

D Change in Mission

D Other Collocated Hazards

D Corrosion/Embrittlement

D Inadequate Configuration Knowledge

D Combustible Loading

D Inadequate Seals

D Water Sources

D Inadequate Drains

[_-' Prevertive Mairtenanca Faitiira

D Administrative Control

Human Error

D Chemical Reactions

D Contamination

Inadequacy of Design Basis
Design Deficiency

. rlooding

D Fire

D Other SAR Accidents

D Other-specify

[ e

Page 1

Material
D Aging
D Container Seal Degradation
D Pressurization
D Pyrophoricity
D Radicactivity
[ ] Chemical Reactivity

E] Radiolysis

D Volumetric Expansion

D Oxidation

(] Flammability
D Toxicity
D Hydroloysis

T it . -

D Other - Specify

1]

External
Fire

Explosion
Earthquakes

=<

Subsidence

Winds

Floods

Extreme Temperatue
Snow

Ash Loading
Aircraft Crash

D Vehicle Accident
D Onsite Transporatios
D Adiarent Faclite Aol

D Other-specify

UOO0O00EEECC

06/20/36




SITE: Oak Ridge National Labaratory FACILITY (Building or Location):  Building 3525

PARTITIONED AREA: HotCell

| Question 4: POTENTIAL CAUSES
1ibe Each Potential Cause Identified Above:

aity:

Aging/Degradtion - The facility is thirty years old and the majority of the facility systems are original equipment.

Equiment Failure - With the facility thirty years old, facility equipment failures can expect to increase. The failures will probably not

Cause adverse conditions to the storage of the material because the material is stored in robust shielding. Manipulation of the material if
needed could be limited.

Inadequacy of Design Basis - Design basis of the structure is unknown, the seismic and high capacity of the cells and of the equipment
(fans) have not been evaluated, and the soil has not been characterized per current DOE standards.

Design Deficiency - Design basis of the structure is unknown, the seismic and high wind capacity of the cells and of the equipment (fans)
have not been evaluated, and the soil has not been characterized per current DOE standards.

Externai.

Earthquake, subsidence, and wind - Design basis of the structure is unknown, the seismic and high wind capacity of the cells and of the
equipment (fans) have not been evaluated, and the soil has not been characterized per current DOE standards.

06/20/96
Page 1




SITE: Qak Ridge National Laboratory

PARTITIONED AREA: Hot

Question 5: POTENTIAL EFFECTS

Facility
Y| Fire
D cxplasion
Contamination
[ criticaiity
[] Leakagerspins
D Cther Accidents-specify

Structural Failyre

D Equipment Failure

Material Release

D In¢reased Radioacuivity _evel
D Other-specify

page 1

Material
[] criticality
D Material Refease
D Breach of Packaging
D Fire

D Other-specify

Cell

FACILITY (Building o | o,

ation);

Building 3525

Externd

D Loss of Sitelisy

m Loss of Budsyiz
[z, Release of Hzv

D Radiation and

Releases from 0tz

0518

-——-‘



SITE: Oak Ridge National Laboratory FACILITY (Building or Location):  Building 3525

PARTITIONED AREA: IMGA Cell

Question 5: POTENTIAL EFFECTS

ribe Each Effect Identified Above:
ility:
Potential loss of building integrity and material release to the worker is increased during a natural phenomena.

Potential aging equipment faillures increase the likely hood of personnel and area contaminations due to increased maintenance
activities.

Potential eqiupment electrical failures from failed insulation as the result of aging equipment in high radiation fields has the potential to
start fires from shorts.

External:
Material Release - Loss of shielding during an earthquake increases the potential for a material release.

Potential for loss of building integrity is increased during a natural phenomena.

06/20/96
Page 1
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FACILITY (Building or Location): guilding 3525
PARTITIONED AREA: Storage

SITE; Oak Ridge National Laboratory

Question 2: BARRIER TYPES

arrier identified above and its intended protective functions.

-ibe each b

Worker Barrier Narrative:

i ination
Cabinet - Protect worker from contamina .
Confinement System - Protect worker from contamination N
Alarm System - Protect worker by alerting to hazardus conditions

Public/Environment Barrier Narrative:

Facility/Building Boundary - Protects collocated workers, e.nviro’nment/public from radiological and ghemical hazards
HVAC/Confinement - Protects environment/public from radiological and ghem)cal exposure during high consequence events
Site Boundary - Protects environment/public from radiological an‘d chgmlcal hazard;

Fire Suppression System - Protects environment/public from radlologlcgl and chemical hazards

Alarm System - Protects environment/public from radiological and chemical hazards

Criticality Barrier Narrative:

Administrative controls limit the allowable fissionabl : material mass to less than the Facility Material Controt Limit (FMCL). FMCLs
defined as the maximum amount of fissionable material that can be present in an ORNL facility or well-defined control area without
formal NCS approval. For fissionable material, the FMCL is 250 grams. FMCLs are chosen to be small enough that no credible
combination of unplanned circumstances could lead to a criticality accident.

Administrative Barrier Narrative:

Ali operations are performed in accordance with written and approved procedures.

Personnel are trained to current procedures.

Autharization basis document is current and approved.

Material limits are e~*ahtichad for hoods and storage areas.

Worker access is controlled at entrance to partitioned areas.

P~eords are maintained, systems are monitored and tested, the building is inspected on a predetermined schedule.
:able Conduct of Operations are in place.
-gency response is provided on a 24 hour per day basis.

Page ]
06/20/96



SITE: Oak Ridge National Laboratory

FACILITY (Building or Location) Building 3525
PARTITIONED AREA: Storage
Question 3: HEU Holdings and Packaging
Material
Grade of Form Packaging Range No. of Mass

Material Form HEU Description Types Location of Age  |Packages | (kg)
Sources and Weapons Other co Other-specify 3 1 0.0070
Samples LLocked file

Exp Archive cabinet

Cumulative Inventory Differences

0.0000

Describe packaging and its intended protective function(s).

Describe material at risk, which constitutes a source term.

Material was included in 1993 SNF Vul Assessment

12/02/96

Page 1




\:g.’;\,’?- 2% Ridpe Nalional Laboratory

FACILITY (Building Or Locatigp
PARTITIONED AREA:

) Building 3525

Question 3: HEU Holdings and Packaging

Material
Grade of Fot'm. Packaging Range  [No, of M
Wsterial Form HEU Description Types Location ofAge  |Packages|(t
£k fE i
i Weapons Other Plastic Other‘SPeC”y ) ;
| Locked file
Exp archive cabinet

Descnbe backaging and its intended protective function(s).

Desotibe materiaf at risk, which constitutes a source term.

Matedal was mciudeg 1n 1803

18593 SNF vy Assessment

page 2
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SITE: Oak Ridge National Laboratory FACILITY (Building or Location) Building 3525

PARTITIONED AREA: Storage
Question 3: HEU Holdings and Packaging
Material
Grade of Form Packaging Range No. of Mass
Material Form HEU Description Types Location of Age  |Packages | (kq)
Sources and Weapons Other co Other-specify 5 1 0.0010
Samples Locked file
Exp Archive cabinet

Cumulative Inventory Differences
0.0000

Describe packaging and its intended protective function(s).

Describe material at risk, which constitutes a source term.
Material was included in 1993 SNF Vul Assessment

12/02/96
Page 3



SITE: Oak Ridge National Laboratory

Question 3: HEU Holdings and Packaging

FACILITY {Building or Location) Building 352
PARTITIONED AREA;

Storage

Material Ty
Grade of Form Packaging
' Material Form HEU Description Types Location
Sources and Weapons Other co Other-specity
Samples Locke file
Exp Archive cabinet

Cumulative Inventory Differences
0.0000

Describe packaging and its intended protective function{s).

Describe material at risk, which constitutes a source term.
Materiat was included in 1993 SNF Vul Assessment

page 4

1210296



SITE: Oak Ridge National Laboratory

FACILITY (Building or Location) Building 3525
PARTITIONED AREA: Storage
Question 3: HEU Holdings and Packaging
Material
Grade of Form Packaging Range No. of Mass

‘aterial Form HEU Description Types Location of Age Packages | (kg)
Sources and Weapons Other co Other-specify 5 0.0010
Samples Locked file

Exp archive cabinet

Cumulative Inventory Differences
0.0000

Describe packaging and its intended protective function(s).

Describe material at risk, which constitutes a source term,
Matenal was included in 1893 SNF Vul Assessment

Page 5
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SITE: (IDIak Ridge National Labaratory

PARTITIONED AREA:

FACILITY (Building or Location) Building 3525

Storage
Question 3: HEU Holdings and Packaging
e T Materiai 7
Grade of Form' Packaging Range No. of Mass
' yatertal Form HEU Description Types Location of Age |Packages| (k)
Sources and Weapons Other co Other-specity 3 8 06
gamples Locked file
Exp Archive cabinet

Cumulative Inventory Differences

0.0000

Describe packaging and its intended protective function(s).

Describe material at risk, which constitutes a source term.

Matenal was included in 1993 SNF Vul Assessment

Rage 5
12102196
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0 00

Corrosion/Embrittiement
Inadequate Configuration Knowledge
Combustible Loading
Inadequate Seals

Water Sources

Inadequate Drains

Prevantive Maintenance Failure
Administrative Control

Human Error

Chemical Reactions
Contamination

Inadequacy of Design Basis
Design Deficiency

Flooding

Fire

Other SAR Accidents

Other-specify

0 O O |

Radiolysis

Volumetric Expansion
Oxidation
Flammability

Toxicity

Hydroloysis
Cryztaflization

Other - Specify

1 O 0 Y

SITE: Oak Ridge National Laboratory FACILITY (Building or Location): Building 3525
PARTITIONED AREA:
L Question 4: POTENTIAL CAUSES
Facility Material External

Process Material Transfer Aging Fire
Inadvertent Transfers Container Seal Degradation Explosion
Aging/Degradation Pressurization Earthquakes
Equipment Failure Pyrophoricity Subsidence
Change in Mission Radioactivity Winds
Other Collocated Hazards Chemical Reactivity Floods

Extreme Temperature
Snow

Ash Loading

Aircraft Crash

Vehicle Accident

Onsite Transporation
Adjacent Facility Accident
Other-specify

Page 1
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SITE: Qak Ridge National Laboratory

FACILITY (Building of Location); Building 378
PARTITIONED AREA: Storage

Question 4: POTENTIAL CAUSES
-ibe Each Potential Cause ldentified Above:

.My:

el

—

Aging/Degradtion - The facility is thirty years old and the majority of the facility systems are original equipmen

Equiment Failure - With the facility thirty years old, facility equipment failures can expect to increase, The faflures Wil
cause adverse conditions to the storage of the material because the maerial is stored in robust shielding, Manipulalioncil‘é;l
needed could be limited.

Inadequacy of Design Basis - Design basis of the structure is unknown, the seismic and high capacity of the gells and oftn
{fans) have not been evaluated, and the soil has not been characterized per current DOE standards.

Design Deficiency - Design basis of the structure is unknown, the seismic and high wind capacity of the cefls and of the &t
have not been evaluated, and the soil has not been characterized per current DOE standards.

Externai

Earthquake, subsidence, and wind - Design basis of the structure 1s unknown, the seismic and high wind capacity of the st
equipmant {fans) have not been evaluated. 2nd the soi has not been cnaracterized per current DOE standards,

Page
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SITE: Oak Ridge National Laboratory

FACILITY (Building or Location):  Building 3525

PARTITIONED AREA: Storage

Question 5: POTENTIAL EFFECTS
}._.
Facility Material External

L__| Fire D Criticality l:] Loss of Site Integrity
D Explosion D Material Release Loss of Building Integrity
[:] Contamination l:] Breach of Packaging Release of Materials
[ criticality ] Fire [] Radiaionand
D Leakage/Spills D Other-specify Releases from Criiticality
D Other Accidents-specify

Structural Failure

D Equipment Failure

D Material Release

D Increased Radioactivity Level

D Other-specify

06/03/96

Page 1




SITE: Oak Ridge National Laboratory

FACILITY (Building or Location)-

Builg;
PARTITIONED AREA; Storage Ll

Question 5: POTENTIAL EFFECTS

ribe Each Effect Identifisd Abova:

«ential for Inss of building integrity is increased during a natural phenomena.

06/03/868
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Fig. I. Location of Building 4501 and adjacent building.
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SITE: ©Oak Ridge National Laberatory

FACILITY (Buildin

PARTITIONED AREA:

gor Location)

Building 4501

: Room 125
Question 3: HEU Holdings and Packaging
Material — -
Grade of Form Packaging Ra
i HEU Description Types Locati nge INo.of [Ma
Material Form °on ofAge | Packages ||y
Process residues | U-233>10 ppm | Sludge PO, B1 Vault 5
75
L\_

Cumulative Inventory Differences
0.0000

Describe packaging and its intended protective function(s).

Describe material at risk, which constitutes a source term.

The amount of material is 000034 kg

Page 4
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SITE: QOak Ridge National Laboratory FACILITY (Building or Location) Building 4501

PARTITIONED AREA: Room 125
Question 3: HEU Holdings and Packaging
Material
Grade of Form Packaging Range No. of Mass
Material Form HEU Description Types Location of Age Packages | (kg)
Solutions U-233<10 ppm | Nitric acid G2, Paint Can Vault 6 1 0.0000
Cumulative Inventory Differences
0.0000
Describe packaging and its intended protective function(s).
Describe material at risk, which constitutes a source term.
Mass of material = .00005 kg
Page 1 11/26/96




T
SITE:  Oak Ridge National Laboratory FACILITY {Building or Location); Building 4501 ‘
PARTIT)ONEW
Question 4: POTENTIAL CAUSES e ————
| \\_____,
Facility Material Extendl
| | Process Material Transfer [ ] Aging D Fire
D Inadvertent Transfers Container S‘eal Degradation D Explosion
Aging/Degradation D Pressurization Eanthquakes
Equipment Failure D Pyraphoricity Subsidence
D Change in Mission D Radioactivity Winds
D Other Collocated Hazards D Chemical Reactivity D Floods
D Corrosion/Embrittlement D Radiolysis D Extreme Tempea)
D Inadequate Configuration Knowledge D Volumetric Expansion D Snow
Combustible Loading [ ] oxidation [] AshLoading
[ ] madequate Seals [ ] Flammability D Aircraft Crash
D Water Sources D Toxicity D Vehicle Accident
] tnadequate Drains D Hydroioysis

H i_-l Prev

D Onsite Transparat?
entive Maintenance Faiivre I Crveallizanon T Adi
D Administrative Control

diacent Factity A
[ ] other - Speciiy (] Other-specify

Human Errar

D Chemical Reactions

D Contamination

Inadequacy of Design Basis

o Design Deficiency

. Flooding

D Fire

(] Other AR Accidents

D Other-specify

'—] | o e s

3. Ini
as

Page 1
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SITE: Oak Ridge National Laboratory FACILITY (Building or Location}: Building 4501

PARTITIONED AREA: Room 125

Question 4: POTENTIAL CAUSES

ribe Each Potential Cause ldentified Above:
Jity:

Administrative Controls help to minimize the chance of human error and the occurrence of a spill or release when handling the material.
Combustible Loading - Reduction of combustible loading and improved housekeeping would reduce/eliminate places for a fire to start.

Inadequacy of Design Basis - Design basis of the buiiding structure is unknown, seismic and high wind capacity of the building has not
been evaluated, and the soil has not been characterized per current DOE standards, DOE-STD-1020-94.

Design Deficiency - Design basis of the building structure is unknown, seismic and high wind capacity of the building has not been
evaluated, and the soil has not been characterized per current DOE standards, DOE-STD-1020-94.

Facility is more than 40 yeras old. Systems, labs, and hot cell have been upgraded. Support systems have become high maintenace
items due to aging.

Material;
Container seal degradation of the HEU solution in glass container with screw lid is an issue.

External:

Earthquakes, subsidence, winds - Design basis of the building structure is unknown, seismic and high wind capacity of the building has
not been evaluated, and the soil has not been characterized per current DOE standards, DOE-STD-1020-94.

Page 1 06/20/96



Rl

Ly OseRige!

§aily
| Fire
| Bsglusicn
| cortanine o
Cuitizzlty

Lesvzgedpils

vatined

5]
;of S
;of 8@
PO

irlicn

HBSES



sITE: Qak Ridge National Laboratory FACILITY (Building or Location):  Building 4501

PARTITIONED AREA: Room 125

L Question 5: POTENTIAL EFFECTS

ribe Each Effect Identified Abovae:
—-akade/Spill - The spillage of HEU during a material transfer could cause a material release and contamination.

Materidl release - A fire would have the potential to dissipate smoke and fire water runoff throughout the facility. Also, from an accident
while Handling the material in the lab hood.

Structdral Failure - In a seimic or high wind event, the steel vault embedded in the concrete wall may be buried under the building rubble
in case of building collapse. However, the integrity of the steel vault is not expected to be compromised and thus, the HEU is not
expect®d to become a potential contamination hazard.

Aging/degradation of equipment has the potential to cause a equipment failure.
Material:

The U233 contained in the glass container could be damaged (container seal degradation) as a result of a breach of the packaging. A
material release could be the result.

Externdl:
Loss df Building Integrity - In a seismic or high wind event a loss of building integrity could occur, whereby a material release could occur
during @ material transfer.

Page 1 06/20/96
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SITE: Oak Ridge National Laboratory

FACILITY (Building or Location): Building 4501

PARTITIONED AREA:

Hot Celi Area

Question 2: What barriers are used to protect the workers, the public and environment from HEU?

ch partitioned area identified in Question 1, list the facility barriers used to protect the worker and the public/environment.
L.. oelow for identifying barriers. Muitipie barriers usually employed should be noted.

BARRIER TYPES

Worker Barrier1

D Gloveboxes
[:] Transfer System

E:] Duct

[ Fitter
Vault

Room

Hot Cell/Canyon
Hood

™ 1Piging

[ ] shielding

[___] Distance

E] Respiratory Protection

D Protective Clothing

[ ] Remote Handling
Zonfinement System

1 Burial Ground

[—_:I Tanks
Alarm System

[—_:I Temporary Barriers

[—_:I Other-specify

D None

Public/Environmental Barrier‘2

Facility/Building Boundary
HVAC/Confinement
[] Liquid Containment/Dike
D Bay, Cells, Magazines
[] canyons

D Pads

Site Boundary

D Trenches

(Y] Storage Vault

Fire Suppression

Alarm System

[} other - Specify

Criticality 1%

D Double Contingency Applied

Double Contingency
Not Applied (specify)
(e.g., Mass

Absorbers
Geometry
Interaction
Concentration
Moderation
Enrichment
Reflection

clume)

OF H ORO00OFO0M ® 10 OHE B

Administrative Barrier:"

Procedure:
Operation, Maint.

Material Limts

Monitoring

Configuration
Control

Quality Assurance

Conduct of
Operations

Authorization
Basis

Training
Organization
Lessons-Learned
Testing

Trending
Records
Standards

External
Regulation

Surveillance
Personnel Reliability
Assurance Program

Worker/Access
Occupancy Limits

Emgergency Response

Other-specify

‘ers between HEU and worker.

.1ars between HEU and public/environment.
3. Includes management controls. Temporary administrative requirements are included in Question 6

as compensatory measuras.




FACILITY (Building or Location); Building 4501
PARTITIONED AREA: Hot Cell Area

)

SITE: Oak Ridge National Laboratory

Question 2: BARRIER TYPES

ibe each barrier identified above and its intended protective functions.

Worker Barrier Narrative:

- Protects worker from radiation - . ‘
P\-Iiz‘t”(t:el,lDICanyon room - Protects worker from radiological and chemical hazards
Hood - Protects worker from radiological and chemlgal r)azards
Confinement System - Protects worker from contamm_aglon
Alarm - Protects worker by alerting to hazardous conditions

Public/Environment Barrier Narrative:

Facility/Building Boundary - Protects collocated workers, environmentlpublic 1r9m radiological and chemical hazards.
HVAC/Confinement - Protects environment/public from radiological and chemical exposure during high consequences.
Site Boundary - Protects environment/public from radiological and chemjcai hazards .

Storage Vault - Protects environment/public from radiological and chemical exposure during high consequences.

Fire Suppresson - Protects environment/public from fire, radiological, and chemical hazards

Alarm System  Protects environment/public from radiological and chemical hazards

Criticality Barrier Narrative:

Administrative controls limit the Allawable fissianable material mass to less than the ORNL Facility Material Controt | imit (FMCL)
FMCL is defined as the maximum amount of fissionable material that can be present in an ORNL tacuity or well defined control area
without formal NCS approval. For fissicnable material, the FMCL is 250 grams. FMCLs are chosen to be small enough that ne
credible combination of unplanned circumstances could lead to a criticality accident.

Administrative Barrier Narrative:

All sperations are performed in accordance with written and approved procedures.
Personnel are trained to current procedures.
** “erial limits are established for hoods and storage areas.
uthorization is current and approved.

JIds are maintained, systems are monitored and tested, and building is inspected on a predetermined schedule.
Worker access is controlled at the entrance to the partitioned areas.
Conduct of Operations has been established for facility .
Emergency response is provided on a 24 hour per day basis.

Page 1
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SITE: Oak Ridge National Laboratory FACILITY (Building or Location) Building 4501

PARTITIONED AREA: Hot Cell Area

Question 3: HEU Holdings and Packaging
Watertat
Grade of Form Packaging Range No. of Mass
Material Form HEU Description Types Location of Age Packages | (kg)
Oxides Very Highly Other G1, B Vault >6 1 0.0020
Ceramic

Cumulative Inventory Differences
0.0000

Describe packaging and its intended protective function(s).

Describe material at risk, which constitutes a source term.

Page 1
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Hot Celll

Cumulative Inventory Differences

0.0000

Describe packaging and its intended protective function(s).

Describe material at risk, which constitutes a source term.
Amount of material = .000036 kg

Page 1

11/26/9g

SITE: Oak Ridge National Laboratory FACILITY (Building or Location) Building 4501
PARTITIONED AREA: Hot Cell Area
Question 3: HEU Holdings and Packaging
Material
Grade of Form Packaging Range No. of Mass
Material Form HEU Description Types Location of Age Packages | (kg)
Process residues U-233>10 ppm | Sludge Res Appartus, Other-specify 2 1 ol



SITE: 0Oak Ridge National Laboratory FACILITY (Building or Location):  Building 4501
PARTITIONED AREA: Hot Cell Area
Question 4: POTENTIAL CAUSES
Facility Material External
u Process Material Transfer D Aging Fire
l:l Inadvertent Transters D Container Seal Degradation Explosion
Aging/Degradation D Pressurization Earthquakes
Equipment Failure D Pyrophoricity Subsidence
Change in Mission D Radioactivity Winds
Other Collocated Hazards Chemical Reactivity Floods

I=OOHEOO0000ELO00EE

LCT

Corrosion/Embrittlement
Inadequate Configuration Knowledge
Combustible Loading
Inadequate Seals

Water Sources

Inadequate Drains

Preventive Maintenance Failure
Administrative Control

Human Error

Chemical Reactions
Contamination

Inadequacy of Design Basis
Design Deficiency

Flooding

Fire

Other SAR Accidents

l:] Other-specify

Radiolysis

Volumetric Expansion
Oxidation
Flammability

Toxicity

Hydroloysis
Crystallization

Other - Specify

OOO00o0o

O 0

Extreme Temperature
Snow

Ash Loading

Aircraft Crash

Vehicle Accident

Onsite Transporation
Adjacent Focility Accident
Other-specify

Page 1
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FACILITY (Building or Location): Building 4501
PARTITIONED AREA: Hot Cell Area

SITE: ©Oak Ridge National Laboratory

k\\\

Question 4: POTENTIAL CAUSES

ribe Each Potential Cause identified Above:
.Iity:

Administrative Controls help minimize the chance of human error and the occurrence of a spill or release event during a material %'

Combustible Loading - Reduction of combustible loading and improved housekeeping would reduce/eliminate places for a fire to stél

Inadequacy of Design Basis - Design basis of the building structure is unknown, seismic and high wind capacity of the building hatt
been evaluated, and the soil has not been characterized per current DOE standards, DOE-STD-1020-94.
D" Dfi’ D ° b "~ fth b ’ld tru tureis unknown seismic and high wind capacity of the building have not be¢!

bt

by of tha Ll



SITE: Oak Ridge National Laboratory FACILITY (Building or Location):  Building 4501

PARTITIONED AREA: Hot Cell Area

Question 5: POTENTIAL EFFECTS

Facility Material External
L_| Fire [] Criticality [ ] Loss of Site Integrity
[] Explosion [ ] Material Release Loss of Building Integrity
Contamination [ ] Breach of Packaging Release of Materials
[] criticality [] Fire ] Radiation and
Leakage/Spills D Other-specify Releases from Criiticality
D Other Accidents-specify

Structural Failure

Equipment Failure

Material Release

Increased Radioactivity Level
Other-specify

OORHE

Page 1 05/31/96



SITE:  Oak Ridge National Laboratory FACILITY (Building or Location):  Building 4501
PARTITIONED AREA: Hot Cell Area g
Question 5: POTENTIAL EFFECTS =
" ibe Each Effsct Identified Above: =
. ility:

Leakage/Spill events are minimized by strict standards of personnel training focused on supervised hands-on experience.

Material release - A fire would have the potential to disipiate smoke and fire water runoff throughout the facility. Also, from an accil
while handling the material in the lab hood.

Structural Failure - In a seismic or high wind event, the hot cell area may be buried under the building rubble in case of building ool
However, the integrity of the containers in the hot cell area are not expected to be compromised and thus, the HEU is not expected’
become a potential contamination hazard.

Aging/degradation of equipment has the potential to cause an equipment failure.
External:

Loss of Building Integtity - In a seismic or high wind event, loss of building integrity could occur, whereby, a material release covld
result.

Page 1
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FACILITY (Building or Location)  Building 5505

SITE: Oak Ridge National Laboratory

FUNCTION: Transuranium Reseale"
A
Question 1: SITE
ey
- Headquarters Facility Landlord: Energy Research
- Headquarters Program Sponsor:  Energy Research Design Life:
Facility Age: 29 -

Location of Facility on Site and Distance to Site Boundary
Building 5505 is located southeast of the High-Voltage Accelerator Laboratory, Building 5500, and south of White Oak Crek

Design Mission, Interim Mission, Current Use

The construction of TRL was completed in 1967. It is an office and faboratory building used by scientific/technical personﬂ?l
conduct experiments with various isotopes of the heavy elements, namely the actinide elements. Consequently, the {acility!
special containment features for the alpha-active materials as well as provisions for handling limited quantities of beta- and
gamma-active materials. The TRL serves as a center for cooperative actinide research not only for ORNL staff but alsa the
university participants and scientists from many other laboratories, both domestic and foreign.

Operational Status
Operating

Historicnl Information

{'\,—.\..,-.-. e AN IC aje

ORO-LMES-X10CASD-1995-0001, 11/27/95, Fire in furnace hood system causing activation of fire suppression system

ORO-MMES-X10CHEM-1991-0115, 05/07/91, Personal shoe contamination

ORO-MMES-X10CHEM-1991-1001, 09/19/91, Personnel contamination

ORO-MMES-X10CHEM-1991-1003, 10/28/91, Personnel contamination

ORO-MMES-X10ENVIOHP-1991-1004, 05/07/93, Radiological surface activity found on high stool at K-722 propety sales
"0-MMES-X10LABPROT-1990-0251, 01/21/91, General Grouping: Personnel safety evacuation caused by fire alarm

Other Regulatory Concerns:  None Identified

DNFSB Concerns: 94-1 Implementation Plan

Page i
08/0]



SITE: Oak Ridge National Laboratory FACILITY (Building or Location)  Building 5505

FUNCTION: Transuranium Research Lab

Question 1: SITE

: Authorization Basis
a«nplementation Plan/Basis of Interim Operation {BIO) approved {1996)

Describe Important or Unique Design Features

Laboratories are located back-to-back in the central portion of the building separated by a central corridor.

The building is completely protected with an autormatic wet-pipe sprinkler system. The fire alarm system provides local occupant
and Fire Department notification.

Deascribe Weaknesses in the Design Basis

Structural Design
Brick/cement block

Partitioned Areas of HEU within facility

Lab 31
Room 45-A

Description of Partitioned Areas
Lab 31 contains hoods and HEU in various forms.
Room 45-A : A radionuclide storage room contains a storage cabinet where HEU is stored.

Amount & Location of Hazardous Material Collocated or Commingled with HEU

>ess Material Transfers

On-Site Transportation

Staff Levels & Experience

Number of Average of Range
Employees years
Supervision 2 30 0-30
Researcher 3 15 0-15

Applicable References

Page 2 06/01/96
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SITE: Oak Ridge National Laboratory

FACILITY (Building or Location): Building 5505

Question 2: What barriers @

ch partitioned area identifie . ‘
1,5 Delow for identifying barriers. Multiple barrie

PARTITIONED AREA: Lab 31

d in Question 1, list the facility
rs usually emp

re used to protect the workers, the public and environment from HEU?

pbarriers used to protect the worker and the public/environment.
loyed should be noted.

BARRIER TYPES

Worker Barrier1

D Gloveboxes
D Transfer System

D Duct

(] Fitter
[ vaut
Room

D Hot Cell/Canyon

Hood

B Dirira

[ shieiding

D Distance

D Respiratory Protection
[ prot-tive iething

[ ] Remote Handling

~onfinement System

1 Rurial Ground

D Tanks

D Alarm System
D Temporary Barriers

[ other-specify

D None

PubliclEnvironmental Barrie|2

Facility/Building Boundary

HVAC/Confinement

[ viquid Containment/Dike

D Bay, Cells, Magazines
[] canyons

D Pads

Site Boundary

D Trenches
: e
Fire Suppression
Alarm System
[ Other - Specify

saald

Criticality 2

D Double Contingency Applied

Double Contingency
Not Applied (specify)
(e.g., Mass

Absorbers
Geometry
Interaction
Concentration
Moderation
Enrichment
Reflection

P
[N ~,

OO0R0R00E L

<

|0 00EE

O E O

Administrative Banl

Procedure:
Operation, Maint.

Material Limts

Monitoring

Configuration
Control

Quality Assurance

Conduct of
Operations

Authorizatien
Basis

Training
Organization
Lessons-Learned
Testing
Trending
Records
Standards

External
Regulation

Surveillance

Personnel Reliat
Assurance Progl

Worker/Access
Occupancy Limi

Emgergency Re

Other-specify

ers between HEU and worker.
«ers between HEU and public/environment.

3. Inciudes management controls. Temporary administrative requirements are included in Question 6

as compensalory measures.



SITE: Oak Ridge National Laboratory

FACILITY (Building or Location): Building 5505

PARTITIONED AREA: Lab 31

Question 2: What barriers are used to protect the workers, the public and environment from HEU?

ch partitioned area identified in Question 1, list the facility barriers used to protect the worker and the public/environment.
L. . oelow for identifying barriers. Multiple barriers usually employed should be noted.

BARRIER TYPES

Worker BarrierlI

! D Gloveboxes
! I:] Transfer System

] ouct

D Filter

[ ] vautt

Room

[:l Hot Cell/Canyon
Hood

L] Piping

[ ] shielding

I:] Distance

I:] Respiratory Protection

[_] Protective Clothing

[ ] Remote Handling
Confinement System

4 Burial Ground

D Tanks

D Alarm System
D Temporary Barriers

[___—] Other-specify

I:] None

Public/Environmental Barriel'2

Facility/Building Boundary
HVAC/Confinement

[ ] Liquid Containment/Dike
[___—] Bay, Cells, Magazines
[ ] canyons

[ ] Pads

Site Boundary

D Trenches

i ] storage Vautt

Fire Suppression

Alarm System

I:] Other - Specify

Criticality 14

[_] Double Contingency Applied

Double Contingency

Not Applied (specify)

(e.g., Mass
Absorbers
Geometry
Interaction
Concentration
Moderation
Enrichment
Reflection
Velume)

OF B ORO0OEO0O E B O O0OK K

Administrative Barrler3

Procedure:
Operation, Maint.

Material Limts

Monitoring

Configuration
Control

Quality Assurance

Conduct of
Operations

Authorization
Basis

Training
Organization
Lessons-Learned
Testing

Trending
Records

Standards

Externai
Regulation

Surveillance

Personnel Reliability
Assurance Program

Worker/Access
Occupancy Limits

Emgergency Response

Other-specify

‘ers batween HEU and worker.

iers batween HEU and public/environment.
3. Includes management conlrols. Temporary administrative requirements are included in Question 6

as compansatory measures.







SITE: Oak Ridge National Laboratory FACILITY (Building or Location) Building 5505
PARTITIONED AREA: Lab 31
Question 3: HEU Holdings and Packaging
Material
Grade of Form Packaging Range No. of Mass

Material Form HEU Description Types Location of Age Packages | (kg)
Sources and Enriched Other G1, W1, B1, C1 Other-specify 2 1 0.0010
Samples Laboratory

Cumulative Inventory Differences

0.0000

Describe packaging and its intended protective function(s).

Describe material at risk, which constitutes a source term.

6/96
Page 1 12
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SITE: Oak Ridge National Laboratory

FACILITY (Building or Location) Building 5505

PARTITIONED AREA:

Lab 31

Question 3: HEU Holdings and Packaging

Samples

Volumetric, P1,

Other-specify
Laboratory

Material -

Grade of Form Packaging Range No. of Ma

Material Form HEU Description Types Location of Age  |Packages | (kg
Sources and Enriched Other

Cumulative Inventory. Differences

0.0000

Describe packaging and its intended protective function(s).
Muiltiple tayers of containment

Describe material at risk, which constitutes a source term.

Page 1

1



SITE: Oak Ridge National Laboratory

FACILITY (Building or Location) Building 5505

PARTITIONED AREA: Lab 31
Question 3: HEU Holdings and Packaging
Material
Grade of Form Packaging Range No. of Mass
Material Form HEU Description Types Location of Age Packages | (kg)
Sources and Very Highly Other G1, W1, 81, C1 Other-specify

Samples

Laboratory

2 1 0.0010

Cumulative Inventory Differences

0.0000

Describe packaging and its intended protective function(s).
Multiple layers of containment

Describe material at risk, which constitutes a source term.

Page 1
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SITE: Oak Ridge National Laboratory

PARTITIONED AREA:

FACILITY (Building or Location) Building 5505

Lab 31
Question 3: HEU Holdings and Packaging
Material
Grade of Form Packaging Range No
. . of Mass
Material Form HEU Description Types Location of Age Packages | (kg)
Sources and Weapons Other G1, P1, W1, B1, | Other-specify 2 )

Samples

Laboratory

Cumulative Inventory Differences
0.0000

Describe packaging and its intended protective function(s).

Muitiple layers of containment

Describe material at risk, which constitutes a source term.

Page 1
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SITE: Oak Ridge National Laboratory FACILITY (Building or Location):  Building 5505

PARTITIONED AREA: Lab 31

Inadequate Seals

Fiammability Aircraft Crash

Water Sources Toxicity Vehicle Accident

Inadequate Drains

Hydroloysis Onsite Transporation

Preventive Maintenance Failura Crystallization Adjacent Faulity Accident

Administrative Control

Other - Specify Other-specify

L Question 4: POTENTIAL CAUSES
Facility Material External
|_] Process Material Transfer D Aging D Fire
D Inadvertent Transfers Container Seal Degradation D Explosion
Aging/Degradation D Pressurization Earthquakes
Equipment Failure ] Pyrophoricity Subsidence
Change in Mission I:I Radioactivity Winds
Other Collocated Hazards D Chemical Reactivity [:] Floods
Corrosion/Embrittlement D Radiolysis D Extreme Temperature
Inadequate Configuration Knowledge D Volumetric Expansion D Snow
Combustible Loading D Oxidation D Ash Loading
] C
] L]
] ]
] ]
] ]

Human Error
Chemical Reactions

Contamination

HOONEOODOHEDO000

Inadequacy of Design Basis
Design Deficiency

Flooding

Fire

Other SAR Accidents

HE)

Other-specify

Storage/Containerization

Page 1 06/20/96



SITE: Oak Ridge National Laboratory FACILITY (Building or Locat] )
ion):

Building 5505
PARTITIONED AREA: Lab 31
Question 4: POTENTIAL CAUSES
ribe Each Potential Cause ldentified Above:
..ity:
Combustible Loading - Plastic sheathing draped over the front of some storage shel
ves and R
fire fuel source capable of rapid fire spread. over the front of taminar flow hoods

Fire - Fire could threaten the integrity of HEU containers prior to fire suppression system activation

Inadequacy of Design Basis - Design basis of the building structure and HEPA filte i i

. . . T equipment . 23 )
capacity of the building and equipment have not been evaluated, and the soil has not bee:\ char:ctun‘known' Petsimig ond igh
DOE-STD-1020-94. erized per current DOE stang

Design Deficiency - Design basis of the building structure and HEPA fiiter equi i
SIg _ quipment is unknown ismi i ;
building and equipment have not been evaluated, and the soil has not been characterized per cur;esnetlfjncj)l; a:d glgf;wm e

standards, DOE-STD

Material;

Container Seal Degradation - Based on the packaging configuration as shown i i
n in question 3, there | i i
oegradation of the ouisiue Lorainier. 1 1 very fittle potential of cont
External:

Earthquakes , subsidence, wind - Design basis of the building structure and HEPA filter equipment is unknown seismic and b
' mic and higl

capacity of the building and equipment have not been evaluated, and the soi ;
DOE-STD-1020-94 soil has not been characterized per current DOE stand

Page 1



SITE: Oak Ridge National Laboratory FACILITY (Building or Location):  Building 5505
PARTITIONED AREA: Lab 31

Question 5: POTENTIAL EFFECTS

Facility Material External
[ Y] Fire [] criticality [] Loss of Site Integrity
(] Explosion Material Release Loss of Building Integrity
Contamination Breach of Packaging Release of Materials
[:I Criticality D Fire D Radiation and

Leakage/Spills D Other-specify Releases from Criiticality
[:] Other Accidents-specify

Structural Failure

[:j Equipment Failure

Material Release

[:l Increased Radioactivity Level
[:l Other-specify

Page 1 06/20/96
o



gﬁg _ Qak Riéﬁe Natianal Laboratery '

FACILITY (Building or l:gcaﬁm}:

Building 5505

=

 PARTITIONED AREA: Lab 31

N N _ Question 5: POTENTIAL EFFECTS
e Each Effect identified Above:

wsakage/Spill = A spill af ’t_he glass conlainers/vials could result in isgiated contaminalon in thiz srea due 1o the ventilation contiol
gther precautions. The spillage could be the result of 3 handling error.

Fire - A fire invalving the plastic sheathing draped gver the front of some sisrage shelves and the lamnar flow hoods could threals
integrity of HEU containers prier to fire suppression system activation. Rad contamination distribuled by smoke.

Structural failure - failure of building during seismic or high wind event could rgsult in 2pill and materizl release of HEU slored o
hut very unlikely due to packaging configuration.

Page 1
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SITE: Oak Ridge National Laboratory

*FACILITY (Building or Location): Building 5505

PARTITIONED AREA:

Room 45-A

ch partitioned area identified in Question 1, list the facility barriers used to
L. velow for identifying barriers. Multiple barriers usually employed shouid be noted.

Question 2: What barriers are used to protect the workers, the public and environment from HEU?

protect the worker and the

public/environmer

BARRIER TYPES

Worker Barrier‘

D Gloveboxes
D Transfer System

D Duct

D Filter
[ ]vautt
Room

[ ] Hot Cellicanyon

D Hood

E:l Fiping

D Shielding

D Distance

D Respiratory Protection
[ Protective Ciothing

[ ] Remote Handling

Confinement System

s Burial Ground

D Tanks
Alarm System

D Temporary Barriers

Other-specify

Storage Cabinet

[:] None

Public/Environmental Barrier2

Facility/Building Boundary
HVAC/Confinement

[ ] Liquid Containment/Dike
[:] Bay, Cells, Magazines
[:] Canyons

D Pads

Site Boundary

[:] Trenches

D Sturaye Vauil

Fire Suppression

Alarm System

D Other - Specify

Criticality 1+2

D Double Contingency Applied
Double Contingency
Not Applied (specify)
(e.g., Mass
Absorbers
Geometry
Interaction
Concentration
Moderation
Enrichment
Reflection

Jomle- \
VOIUI D)

Administrative

Procedure:
Operation, Mair
Materia! Limts

Monitoring

Configuration
Control

Quality Assurar

Conduct of
Operations

Authorization
Basis

Training
Organization

Lessons-Leamn

FO0OM E OO0 E

Y| Testing

D Trending
Records

D Standards
External
Regutation

Surveillance
D PersonngiF

Assurance’

Warker/Ag

Occupang)

Emgergen
[] Other-spe

‘ers between HEU and worker.
iers betveen HEU and publiclenvironment.

3. ncludes management controls. Temporary administrative requirements are included in Question 6

as compensafory measures.
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sire: Qe Ridge ationat Labaratony FACILITY (Building or Location) Building 5505
PARTITIONED AREA: Room 45-A

Question 3: HEU Holdings and Packaging

S Y. Material

; Grade of Form Packaging Range  |No.of

i Material Form HEU Description Types Location of Age Paél?ages z‘(;;s
G‘tﬁ.s Enriched Pure oxiges 51, W1, B, C1 {Other-specify .

| Flammable ' o
s Siorage

i s Cabinet

Nascribe packaging and its in

LBl P STE T

Degrribs mate

Page

A Datas Lt

tended protective function(s).

izl at risk, which constitufes a source term.

W



SITE: Oak Ridge National Laboratory FACILITY (Building ortocation) Building 5505

PARTITIONED AREA: Room 45-A
Question 3: HEU Holdings and Packaging
Material
Grade of Form Packaging Range No. of Mass
Material Form HEU . Description Types Location of Age Packages | (kg)
Metal Very Highly Impure G1, W1, B1, c1 | Other-specify 1 1 0.0080
‘ Flammable

Storage

Cabinet
Cumuiative Inventory Differences
0.0000
Describe packaging and its intended protective function(s).
Multipie ayers ¢f containment
Describe material at risk, which constitutes a source term.

11/26/96

Page 1




F EE "%3( h!ﬁg? ‘Qaﬁmnél Laboratary

| Fﬁgluﬁ{%fﬁngwmﬁ Building 5505

. - _ [IORED ASEA =
- Gue ﬁgﬁ 3 ’H‘E&I t&ﬁﬁiﬂ%‘ aned Fa:i’:@jug
: Grade of Form . Packaging | | g o
i bt = e : - i : = 2 L . of b
aﬁ‘: —e s 4 : . :
| Saaens Very Highly | Nitric aoig wu'ﬁ“émv Gn, |[Teerspenyl o, OH §
: ' | Flammaife |
:1 0 B L i - . g&ﬁlﬁﬁt ! ‘-‘L

Tumuistive lnventery Diffarences
T.90%0

Tascribe packaging and its intended protestive fumctionis]
A eie layorg of gaie ~moen

Tisszriba material at risk, which constitules srmmreioms

Page 1



I

.
1

=000

0 04

Corrosion/Embrittlement
Inadequate Configuration Knowledge
Combustible Loading
Inadequate Seals

Water Sources

Inadequate Drains

Praventive Maintenance Failure
Administrative Control

Human Error

Chemical Reactions
Contamination

Inadequacy of Design Basis
Design Deficiency

Flooding

Fire

Other SAR Accidents

Other-specify

0 o 2

Radiolysis

Volumetric Expansion
Oxidation
Flammability

Toxicity

Hydroloysis
Crystallization

Other - Specily

000000000 EEO0

SITE: Oak Ridge National Laboratory FACILITY (Building or Location):  Building 5505
PARTITIONED AREA: Room 45-A
Question 4: POTENTIAL CAUSES
Facility Material External

Process Material Transfer Aging Fire
Inadvertent Transfers Container Seal Degradation Explosion
Aging/Degradation Pressurization Earthquakes
Equipment Failure Pyrophoricity Subsidence
Change in Mission Radioactivity Winds
Other Collocated Hazards Chemical Reactivity Fioods

Extreme Temperature
Snow

Ash Loading

Aircraft Crash

Vehicle Accident

Onsite Transporation
MAdiacent Facility Accident
Other-specify

Page 1
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FACILITY (Building or Location)

Building 5505

jonal Laboratofy

giTE: Oak Ridge Nat
PARTITIONED AREA: Room 45-A
Question 3: HEU Holdings and Packaging
Material
Grade of For'm_ Packaging Range No. of Mass
Material Form HEU Description Types L.ocation of Age Packages | (kg)
; “eic ac | Other-specify
i Very Highly Nitric acid Volumetric, G1, 1 3 000
Solutions Y Flammable
Storage
Cabinet
Cumulative Inventory Differences
0.0000
Describe packaging and its intended protective function(s).
Miuiunte fayers of cAnpainment
Describe material at risk, which constitutes a source term.
11

Page 1



SITE: Oak Ridge National Laboratory FACILITY {Building or Location}):  Building 55086

PARTITIONED AREA: Room 45-A
Question 4: POTENTIAL CAUSES

Inadequate Seals

Flammability Aircraft Crash

Water Sources Toxicity Vehicle Accident

inadequate Drains

Hydroloysis Onsite Transporation

Preveniive Maintenance Failure Crystallization

i
i

Adijacent Facility Accident
Administrative Control

-
Facility Material External
|| Process Material Transfer [] Aeing [] Fire
[[] Inadvertent Transfers Container Seal Degradation [] Explosion
D Aging/Degradation [:] Pressurization Earthquakes
D Equipment Failure [_] Pyrophoricity Subsidence
D Change in Mission D Radioactivity Winds
D Other Collocated Hazards D Chemical Reactivity D Floods
D Corrosion/Embrittiement Radiolysis D Extreme Temperature
D Inadequate Configuration Knowledge Volumetric Expansion D Snow
[ ] combustible Loading Oxidation D Ash Loading
= O
]
[
= =
]

OOOoHdann

Other - Specify Other-specify

Human Error
Chemical Reactions
Contamination

inadequacy of Design Basis

=00

Design Deficiency
Flooding

[]

Fire
D Other SAR Accidents

D Other-specify

Page 1 06/20/96



"HE Ciak Fidge Helionzl i ghotsiory FACILITY {Building or Location}: Building 5505
EHE:

PARTITIONED AREA: FHoom 45-A

Cuestion 4: POTENTIAL CAUSES
~i5e Each Potential Cause Identified fibove:

J'i’j": srae nossibility that during nandling/transfer of HEL} materials that 2 spilf could result from improper handling or human enot.
There i5 56M& §Ussi » ’

5 of Design Basis - Diesign basis of the puilding structure is unknown, seismic and high wind capacity of the building ard
A et gz 4 un :

lna*fequm!r;vﬁ not been evaluated, and the sail has not been characierized per current DOE standards, DOE-STD-1020-84.

£uIpMe 5 e i

-an Deficiency - Design basis of the building structure is unknown, seismic and high wind capacity of the building and equipment
fe:;g:ai ;EE“ 34;(uated and the soil has niot been characterized per current DOE standards, DOE-STD-1020-94.
ELL »

ial. . . s .
h;a:nier 5eal Degradation of the containers staring HEY is a possibility. Any release would be contained within the storage cabinel
Container Sea

Ederna)

Earthauakes, subsidence and wind - Design basis of the buiiding structure is unknown, seismic and high wind uapacity of the building
a “E3, a% ENwz, '
;d ;u;gment have not been evaluated and the soil has not been characterized per current DOE standards, DOE-STD-1020-94.
fi £ £ ’

0s/20,
Page 1 0



SITE:

Oak Ridge National Laboratory

Contamination
Criticality
Leakage/Spills

Other Accidents-specify

Structural Failure

Equipment Failure

Material Release

Increased Radioactivity Level
Other-specify

Material Release
Breach of Packaging
D Fire

D Other-specify

FACILITY (Building or Location):  Building 5505
PARTITIONED AREA: Room 45-A
B Question 5: POTENTIAL EFFECTS
Facility Material External
|| Fire [] Criticality [] Loss of Site Integrity
[:| Explosion

Loss of Building Integrity
Release of Materials

|:] Radiation and
Releases from Criiticality

page

1

06/20/96




et

gITE: 0Osk Ridge Mational Laboratory

—

FACILITY (Building or Location);

Building 5505

PARTITIONED AREA: Room 45-a

—

(lusstion 5: POTENTIAL EFFECTS

riba Each Effect ldantified Above:
» auility:

Leakage/Spill - A spill of the glass containers/vials €0

uld result in isolated contaminaton in this area dye to the ventilation const
other precautions.

Stryctural Failure - A collapse of the building as a reult ofa

release of material stored in steel cabinets.

Material:

Arelease of material or bre

External:

A loss of building integrity due to an earthquake is not ex

Page 1

seismic or high wind event is not expected to instigate a HEU sz

ach of packaging of the stored material is unxpected during natural phenomena event.

pected to cause a 1elease of materials in the storage cabinel.
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SITE: Oak Ridge National Laboratory FACILITY (Building or Location)  Building 6010
FUNCTION: ORELA

L Question 1: SITE

Authorization Basis
nazard Screening approved {1994)

Describe Important or Unique Design Features
The facility is protected by an automatic wey-pipe sprinkler system. The building fire alarm system sounds local evacuation horns
and initiates a fire alarm signal to the on-site ORNL Fire Department.

Describe Weaknesses in the Design Basis

Structural Design
Reinforced concrete

Partitioned Areas of HEU within facility

Basement

Description of Partitioned Areas
The HEU is stored in heavily constructed UL listed 2-hr fire rated Mosier safes located in the basement. The basement is under

key-code activited security system, off limits to unauthorized personnel.

Amount & Location of Hazardous Material Collocated or Commingled with HEU
‘cess Material Transfers
On-Site Transportation

Staff Levels & Experience

Applicable References
Hazard Screening: HS/6010-EPM/F/1/Rev1 (1994)

Page 2 06/01/96
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SITE: Oak Ridge National Laboratory

FACILITY (Building or Location): Building 6010

PARTITIONED AREA:

Basement

Question 2: What barriers are used to protect the workers, the public and environment from HEU?

.ch partitioned area identified in Question 1, list the facility barriers used to protect the worker and the public/environment.
L. pelow for identifying barriers. Multiple barriers usually employed should be noted.

BARRIER TYPES

Worker Barrier1

E] Gloveboxes
[:] Transfer System

[] ouct

[ ] Fitter
E] Vault
Room

[ ] Hot cellicanyon

|__"] Hood
=1

L Piping
D Shielding
E] Distance

I:] Respiratory Protection

[] Protective Clothing

[ ] Remote Handling
Confinement System

«__J Burial Ground

D Tanks
D Alarm System
r_—] Temporary Barriers

E] Other-specify
Safe

D None

Public/Environmental Barriel’2

Facility/Building Boundary
[] HvAC/Confinement
[] Uiquid Containment/Dike

D Bay, Cells, Magazines
[ ] canyons

E] Pads

r_—] Site Boundary

D Trenches

[] storage Vault

Fire Suppression
Alarm System

Other - Specify

Safe

Criticality 1+

D Double Contingency Applied

Double Contingency

Not Applied (specify)

(e.g., Mass
Absorbers
Geometry
Interaction
Concentration
Moderation
Enrichment
Reflection
Veiumi)

0K F OO0ROROOR B 00 00 &

Administrative Ba\rrier3

Procedure:
Operation, Maint.

Material Limts

Monitoring

Configuration
Control

Quality Assurance

Conduct of
Operations

Authorization
Basis

Training
QOrganization
Lessons-Learned
Testing

Trending
Records
Standards

External
Regulation

Surveillance

Personnel Reliability
Assurance Program

Worker/Access
Occupancy Limits

Emgergency Response

Other-specify

‘ars between HEU and worker.
.sers betwsen HEU and public/environment.
3. Includes management controls. Temporary administrative requirements are included in Question 6
as compensalory measures.
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i

Fig

ifle each barmiér idéntifisd.

Werker Barrier Harrative:

Esfe - Protects worker fram radiafion
Baam - Fratests worker frem iadislss

Bublig/Enviranment Barrier Harmative:
Faeliity/Building Baundary - srotests sollscales
%afa pratects enviranment and publis ggm 182

Al %y;tam ;ra%geﬁs W(Qﬁﬁs@m g_saa w@kﬁ ﬁsﬂa ﬁfg ﬁﬁsﬁ@g@l e ’f-%zma;‘:al Qm

Critieality Barrier Marrative:

Adminisirative eontrals imit the aliswatie fesisnatls malansi mass s %Es maﬁ ﬁn& aﬁ‘& m@m Condrgh imaint
EA CL is defined a5 the mazimum smsulst of fesionatis matens| that "¢

witheut farmmial HCS approval. Fer fissicPnabiomatenal thaaisy a‘g’ﬁﬁm. a@-m 2 hamah ensugh
eredible combinasion of unplanned cirsumstances souid lzad ts 2 oGty amm

Adrinistrative Sarrier parrative:

Al aperations sre pedormed 10 acgordance with wiifien procedurss.

Fefzonnel are trained to current grocedurss.

Material limits are established for storags zreas.

The authorization basis is curent 2nd apsroved.

Records sre maintained, systems are monitored 2nd f2sted, the Budding 5 mzpe—"s= == = predslonmined sthedule

Warker access is controlled to the paritioned area whars 5547 iz s;@:ess
et of operstions has been established for faciity

3eney respanse i provided on a 24 hour per day basis.

Page






1 FACILITY (Building or Location)

Safe

giTE: Oak Ridge National Laboratory — |
J PARTITIONED AREA: Basement ‘}
Question 3: HEU Holdings and Packaging _{
Material l
Grade of Form Packaging Range (N |

Material Form HEY Description Location of Age P‘a);:::lges ms
Metal Weapons Pure metal Polycarbonate Other-specify 3 ] =

cumulative inventory Differences
0.0000

Describe packaging and its intended protective function(s).

Describe material at risk, which constitutes a source term.



SITE: Oak Ridge National Laboratory FACILITY (Building or Location) Building 6010
PARTITIONED AREA: Basement
Question 3: HEU Holdings and Packaging
Material
Grade of Form Packaging Range No. of Mass
Material Form HEU Description Types Location of Age Packages | (kq)
Metal Very Highly Pure metal B0 Other-specify 3 1 0.0090
Safe
Cumulative Inventory Differences
0.0000
Describe packaging and its intended protective function(s).
Describe material at risk, which constitutes a source term.
11/26/96
Page 1
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FACILITY (Building or Location) Building 6010

gITE: Oak Ridge National Laboratory
: l PARTITIONED AREA: Basement
Question 3: HEU Holdings and Packaging
il Material
Grade of Form Packaging i Range No. of Mas
| Form HEU Description Types Location of Age  |Packages | (kg)
Material Fo!

Very Highly | Pure metal co Other-specify ~5 3 (

Metal

[

cumulative inventory Differe

0.0000

Describe packaging and its intended protective

Describe material at risk, which constitutes a s

Safe

nces

function(s).

ource term.

A



— —

— .
siTE: Oak Ridge National Laboratory FACILITY {Building or Location) Building 6010

PARTITIONED AREA: Basement
Question 3. HEU Holdings and Packaging
Material
GragtlaJ of De:: r Packaging Range No. of Mass
Material Form H fiption Types Location of Age |Packages | (kg)
Metal Very Highly Pure meta)

Other-specify
Safe

~5 2 0.0010

Cumulative inventory Differences
0.0000

Describe packaging and its intended protective function(s).

Describe material at risk, which constitutes a source term.

11/26/96
Page 4



SITE: Oak Ridge National Laboratory \ FACILITY (Building or Location) Building 6010

\ PARTITIONED AREA: Basement
Question 3: HEU Holdings and Packaging
Material
Grade of Form Packaging Range No.of | Mas
Material Form HEU Description Types Location of Age Packages | (ko)
; : Cther-specify - 2 0
Very Highly Pure metal F1 2
Metal Safe

Cumulative inventory Differences

0.0000

Describe packaging and its intended protective function(s).

Describe material at risk, which constitutes a source term.



|1ﬂ5‘"':

SITE: Oak Ridge National Laboratory

FACILITY (Building or Location) Building 6010
PARTITIONED AREA: Basement
Question 3: HEU Holdings and Packaging
Material
Grade of Form Packaging Range No. of Mass
Material Form HEU Description Types Location of Age  |Packages | (kg)
Metal Very Highly Pure metal PO Other-specify ~3 1 0.0870
Safe
Cumulative Inventory Differences
0.0000
Describe packaging and its intended protective function(s).
Describe material at risk, which constitutes a source term.
11/26/96

Page 1




\ FACILITY (Building or Location) Building 6010

k Ridge National Laboratory

\ PARTITIONED AREA: Basement
Question 3: HEU Holdings and Packaging j‘
Material ‘
Grade of Form Packaging Range No. of Mass
. HEU Description Types Location of Age Packages | (kg}
orm
very Highly Pure metal Polycarbonate Other-specify 3 2 0.40%
Safe

ative Inventory Ditferences

0

ribe packaging and its intended protective function(s).

cribe material at risk, which constitutes a source term.



SITE: Oak Ridge National Laboratory

FACILITY (Building or Location) Building 6010

PARTITIONED AREA:

Basement

Question 3: HEU Holdings and Packaging

Material
Grade of Form Packaging Range No. of Mass

Material Form HEU Description Types Location of Age  |Packages | (kg)

Metal Very Highly Pure metal VO Other-specify ~10 5 0.0210
Safe

Cumulative Inventory Differences

0.0000

Describe packaging and its intended protective function(s).

Describe material at risk, which constitutes a source term.

11/26/96

Page 1




EER“E O3k Ridge Mational Laboratory 1 FACILITY {Building or Location)  Building 610
| PARTITIONED AREA: Basement
i Question 3: HEU Holding= and Fackaoing

' T Natenal 1 I j
" Grade of Formm i Packaging | Fange iNo.of U
| Material Form HEU Description | Tyses | RLocation | ofAge  |Packas|M
ﬁ___?ﬁei@i Very Highly Pure metal - § AR
i
|

Cuymulative Inventary Ditferences
3.68400

Beseribe packaging and its intended protective fusciiesish.

Geseriba material at risk, which constitutes s soamae iSgss



SITE: Oak Ridge National Laboratory

FACILITY (Building or Location) Building 6010
PARTITIONED AREA: Basement
Question 3: HEU Holdings and Packaging
Material
Grade of Fo!m Packaging Range No. of Mass
Material Form HEU Description Types Location of Age Packages | (kg)
Metal Very Highly Pure meta) Wi Other-specify

Safe

1 0.0010

Cumulative Inventory Differences
6.0000

Describe packaging and its intended protective function(s).

Describe material at risk, which constitutes a source term.

11/26/96




ige National Laboratory

FACILITY {Buiiding or Location):

Building 8010

PARTITIONED AREA: Basement
Question 4: POTENTIAL CAUSES
ity Material W External

Material Transfer
tent Transfers
Jegradation
ient Failure
e in Mission
Collocated Hazards

ion/Embrittiement
juate Configuration Knowledge
ustible Loading
quate Seals
r Sources
iquate Drains
aniwe Maint=narce Fakrn
nnistrative Control
van Error
mical Reactions
samination
dequacy of Design Basis
sign Deficiency
)oding
e
ther SAR Accidents

ther-specify

D Aging

D Container Seal Degradation
D Pressurization

D Pyrophoricity

D Radioactivity

D Chemical Reactivity

D Radiolysis

D Volumetric Expansion

D Oxidation
D Flammability
[___1 Toxicity
D Hydroloysis

T e sallizauan

—
D Other - Specity

[:l Fire

D Explosion
Earthquakes
Subsidence
Winds

D Floods

[ ] Extreme Temperatue
] Snow

D Ash Loading
[ Aircrait Crash
D Vehicle Accident
D Onsite Transporation
D ~diacent Faciliy
D Other-specily

prd




SITE: Oak Ridge National Laboratory FACILITY (Building or Location):  Building 6010

PARTITIONED AREA: Basement

Question 4: POTENTIAL CAUSES

‘ribe Each Potential Cause ldentified Above:
Ality:

Human error in handling of the HEU.

Inadequacy of Design Basis - Design basis of the building structure is unknown, seismic and high wind capacity of the building have not
been evaluated, and the soil has not been characterized per current DOE standards, DOE-STD-1020-94.

Design Deficiency - Design basis of the building structure is unknown, seismic and high capacity of the building have not been evaluated,
and the soil has not been characterized per current DOE standards, DOE-STD-1020-84.

External:

Earthquakes, subsidence, wind - Design basis of the building structure is unknown, seismic and high wind capacity of the building have
not been evaluated, and the soil has not been characterized per current DOE standards, DOE-STD-1020-94.

06/21/96
Page 1



EITE: QakR ge Nations Lasaratsﬁr B | Faciy {Building or Location).  Build 5519_1
: 2 ing
- , PARTITIONED AREA: Basement
L ] 7 ] Question 5: POTENTIAL EFFECTS 3
Facility Material 3 Externd
- o
. Criticality Lo 4
E‘&p » B B 0%5% of Silg Ik

En:mtsmmangn
Criticality
Laakagélﬁ pillz

IUU@U[

Gther Accidents-specify

E Struciural Failiire

E:] Equipment Failure

E Material Relzase

- increased Radiozclivity Lev
E Other-specify

;:j fdgtenal Belesze
Q Breach of Packaging

Loss of Bukin

B Release of Wil

[ reditionand
Releases hom

Page 1



SITE: Oak Ridge National Laboratory

FACILITY (Building or Location):

Building 6010

PARTITIONED AREA: Basement

Question 5: POTENTIAL EFFECTS

ribe Each Effect identified Above:

...z structural integrity of the safes is not expected to be compromised during a building collapse and thus the HEU is not expected to
become a potential contamination hazard. High winds will not have any adverse impact on the safes.

Page 1

06/01/96




FACILITY (Building or Location) Building 7001A

Ridge Mationa! Labaratory
FUNCTION: Isotopes Vauit

Question 1: SITE

orization Basis
creening approved (1991}

Important or Unique Design Features
apes storage vault is protected by an automatic dry-pipe sprinkler system. The building fire alarm system sounds I

on hotns and initiates a fire alarm signal to the on-site ORNL Fire Department

y Wasaknessaes in the Design Basis

ral Dasign
:ment block

ned Areas of HEU within facility

A

iption of Partitioned Areas

jat & Location of Hazardous Material Collocated or Commingled with HEU
d amaunt material will be stored in this facility, but all hazardous material will be in DOT approved shipping containe

ess Material Transfers

5its Transportation

iff Lavels & Experience

splicable References

Page 2
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| RTE. GakRidge Natisnsi Lsserstery | FACILITY (Building or Leeation):Building 70014
£ A = g i

P B  PARTITIONED ARES: 70074

| Gusstiag & What barness are used (6 protest he workers, (he public a0d enviranment frarm HEW?

: HVAG/Eanfinement
[ Liguid Gontainment/Dike
E Eay, Celis, Magazines

-SNYaNs

1

Il

Fads

&ite Bounidary

| Trenches

) = | ri_. 78
i 3!9793‘; ¥ Bires

[il Fire Sugpression
Alarm System
E Qther - Specify

=0

:

' [¥] Osuble Contingency

Hot Applied (specify)

i (2g., Mass
Absgrbers
Seametry
Irterzcticn
Cancentration
Maoderstion
Enrichrment
Heflectian

L
w7 A g

Bublig/Eavireamental Barrier” | Criticality 2 | Administrativelss
g e s e | ey Procedure:
E Facility/Building Bovndary | Eﬁauﬁlemtmgﬁne} Applied - Opperation, Maid.

¢ Materet timts
¢ | Manitorng

+ Canfigurztios

© Caatral
[ ] Quality Assuroce
| , Canduct of

— Cigerations

7] Autharzatios
" gasis
i Training
[ organization
[ ] Lessaas-teane

: Testing

- Trending

Hecqros

Worker/Access
Ooocupancy Limis

¥ | Emngsrgency Resy

JE B ORO06D

Cther-specify

7% batirean HEU and warke,.
_ lﬁé!':;f;; E_;{ﬂé_ffﬁ Hgy 8nd putliesanvitsninan
ég E5irg m ?fl.ﬁgﬁmgm eantrsls, Temporary sgm, (strali
SOIREENZS LG MEasyres niztrative rg

W

3 uirements are included in Guestion 6



SITE: Oak Ridge National Laboratory FACILITY (Buiiding or Location): Building 7001A

PARTITIONED AREA: 7001A

i Question 2: BARRIER TYPES

"ibe each barrier identified above and its intended protective functions.

Worker Barrier Narrative:

Room - Protects worker from radiological and chemical hazards
Shielding - Protects worker from radiation

Alarm System - Protects worker by alerting to hazardous condition

Public/Environment Barrier Narrative:

Fire Suppression System - Protects public/environment from radiological and chemical hazards.

Alarm System - Protects public/environment from radiological and chemical hazards.

Facility/Boundary Boundary - Protects collocated workers, environment and public from fire, radiological, and chemical hazards
Site Boundary- Protects public/environment from radiological and chemical hazards.

Criticality Barrier Narrative:

Administrative controls limit the amount of fissionable material mass to less than the ORNL Facility Material Control Limit(FMCL).
FMCL is defined as the maximum amount of fissionable material that can be present in an ORNL facility or well-defined control area
without formal NCS approval. For fissionable material, the FMCL is 250 grams. FMCLs are chosen to be small enough that no
credible combination of unplanned circumstances could lead to a criticality accident.

Administrative Barrier Narrative:

All operations are performed in accordance with written and approved procedures.

Personnel are trained to current procedures.

Material limits are established. i .
Records are maintained, systems are monitored and tested, building is inspected on a predetermined basis.
Worker access to vault is controlled.

Applicable Conduct of Operations is in place.

E~—argency response is provided on a 24 hour per day basis.

06/21/96
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SITE: Oak Ridge National Laboratory

FACILITY (Building or Location)

Building 7001A

PARTITIONED AREA:

7001A
Question 3: HEU Holdings and Packaging
Material
Grade of Form Packaging Range No. of Mas®
Material Form HEU Description Types Location of Age Packages | (kg)

Cumulative Inventory Differences

0.0000

Describe packaging and its intended protective function(s).

Describe material at risk, which constitutes a source term.

Page 1
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SITE: Oak Ridge National Laboratory

FACILITY (Building or Location):

Building 7001A

PARTITIONED AREA:

Question 4: POTENTIAL CAUSES

Facility
L_] Process Material Transfer
|:| Inadvertent Transfers
Aging/Degradation
Equipment Failure
Change in Mission
Other Coliocated Hazards
Corrosion/Embrittlement
Inadequate Configuration Knowledge
Combustible Loading
Inadequate Seals
Water Sources
Inadequate Drains
Preventive Mainterance Failure
Administrative Control
Human Error
Chemical Reactions

Contamination

HOOOOOOODootooao

Inadequacy of Design Basis

1
4

Design Deficiency
Flooding

r
L

Fire
Other SAR Accidents

Other~specify

[0 Ud

0 O |

Material
Aging
Container Seal Degradation
Pressurization
Pyrophoricity
Radioactivity
Chemical Reactivity
Radiolysis
Volumetric Expansion
Oxidation
Flammability
Toxicity
Hydroloysis
Srvstaliization

Other - Specity

N 3

External
Fire
Explosion
Earthquakes
Subsidence
Winds
Floods
Extreme Temperature
Snow
Ash Loading
Aircraft Crash
Vehicle Accident
Onsite Transporation
Adjacent Facility Accident
Other-specify

page 1
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SITE: Oak Ridge National Laboratory FACILITY (Building or Location):  Building 7001A

PARTITIONED AREA: 7001A

Question 4: POTENTIAL CAUSES
‘ribe Each Potential Cause ldentified Above:
ity: o .
Inadequacy of Design Basis, Design Deficiency - Design basis of the building structure is unknown, seismic and high wind capacity cft
building have not been evaluated, and the soil has not been characterized per the current DOE standards, DOE-STD-1020-94.

External:

Earthquakes, subidence,and wind - Design basis of the building structure is unknown, seismic and high wind capacity of the building he
not been evaluated, and the soil has not been characterized per the current DOE standards, DOE-STD-1020-94.

Page 1
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SITE:

Oak Ridge National Laboratory

FACILITY (Building or Location):

Building 7001A

PARTITIONED AREA: 7001A

Question 5: POTENTIAL EFFECTS

LI
]

ENEE

OO0

Facility
Fire
Explosion
Contamination
Criticality
Leakage/Spilis
Cther Accidents-specify

Structural Failure

Equipment Failure

Material Release

Increased Radioactivity Level
Other-specify

Material

D Criticality
[] Material Release
D Breach of Packaging

[:] Fire
l:l Other-specify

External

[] Loss of Site Integrity
[] Loss of Building Integrity
D Release of Materials

l:] Radiation and
Releases from Criiticality

Page

1
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- miTer Ok Ridge National Laboratory FACILITY (Building or Location)

Building 7710
FUNCTION:

Question 1: SITE

Dosimetry Applications

Jagdguarters Facility Landlord:
. Jdesdquarters Program Sponsor:

Deslgn Life:
Facility Age: 0

Cocatian o Faciity on Site and Distance to Site Boundary

Building 7710 is one of three buildings located in Material Balance Area 131. The other buildings are 7712 and 7735. Buildiy
7710 is about 1 mile from Melton Hill Lake (part of the ORNL boundary) and about 3 miles from the nearest public highway.
Dasign Mission, Interim Mission, Current Use

Building 7710 is a general purpose building built in the 1950s with an addition in the 1960s. The building houses nine offices,!
labs, and four speciality rooms including a reactor control room, a low-background counting room, and an environmental chamt
Activities in the building include; administration, radiochemical analysis, instrumentation, calibration and support of programsd
DOE's Office of Envirenmental Technology Development and Office of Health and Environmental Research. This facility's e

mission is using sealed sources to develop better approaches for the measurement of radiation fields {for personnel dosimelry):
radigactve contamination {for environmental remediation).

Operational Status

Iy use
Historical Information

Qceurrence Reparts:

ORO-MMES-X10BRESRX-1992-0001, 06/24/32, Contamination in non-radiological Area

ORO—.‘."rMES~X‘iOHERD-1994-0001, 10/27/94, Electrical Outage Disrupts Normal Operations

ef Regulatory Concerns: None Identified

DNFSB Concerns: None Indentified

Page
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SITE: OQak Ridge National Laboratory FACILITY (Building or Location)  Building 7710

FUNCTION: Dosimetry Applications

Question 1: SITE

. Authorization Basis
.1azard Screening approved (1931}

Dascribe Important or Unique Design Features

The facility is protected by an automatic wet-pipe sprinkler system. The builidng fire alarm system sounds local evacuation horns
and initiates a fire alarm signal to the on-site ORNL Fire Dapartment.

Dascribe Weaknesses in the Design Basis
Sprinklers not provided below ceiling of caged storage area.

Structural Design
Steel frame

Partitioned Areas of HEU within facility
Room C208

Description of Partitioned Areas

Room C208 contains an concrete block area with a cage door that contains an UL listed 2-hour fire rated safe that houses the
HEU material.

Amount & Location of Hazardous Material Collocated or Commingled with HEU
Material located in safe with HEU:

'Cm 1.38E-05 Ci
JPu 1.48E+01 Ci

The 239Pu sources will be shipped to LANL in June 1996.

Material located in cage containing safe;\

60Co 3.98E-02
137Cs 5.49E-02
147Pu 5.91E-03
S0Sr 2.96E-02
204T1 2.77E-04

Process Material Transfers

On-Site Transportation

Staff Levels & Experience

Number of Average HEU Range
Employees Experience (yr) {yr)
"R A Coordinator 1 15 15
MBA Coordinator 1 8 8

Applicable References
Hazard Screenng: HS/7735/F/1/R0O (1991)

Page 2 06/21/96



giTE: Oak Ridge National Labaratery | TATITY (Boiding

| PARTITIONED AREA:  Raom o35

Question 3. What Egrﬁéfg‘; are used (o protect e workers, the pusiic a7d envirenment fram Hog ———————————

 feam HELT

eh partitiened area identified in Guestion 1, st the facity Bamers vsed ts pratect e

4 ey s ; vearker and the pubdiclemnvironmenl
== BelEW (87 igentitying barriers. Multiple barriers usually employed should be nates.
— . BARWIER TYFEs g
" Warker Batrisr’ Public/Envirenmentsl Barried Criticatity 12 Administrative
. s iy B cuntane  Doubie Cont Apolied Frocadure:
] ekt FaciityBulding Boundary | [ ] Duutte s Cperation, Main
Translar System ~ | HVAC/Confinement ¥l Doulle Contingency _
[] Transter Syste . Bt Applied (specify) Matedial Linis
D Duct S Liquid ContainmentTiks _ g" Bl :
; _ ) 2z Sazss Sondoring
] Fitter [ Bay. Celis. Magazines Abssoters J m:;@mnm
i Canyons Szomety D Control
[ ] vault Eteracton o
Roem [ ]Pacs Comcestrtion ] cuanty Assusne
— i #o 5E Emers Es. 5 e :
- E Hot CelllCanyon | i f 3 Zite Bsuncany f:f‘ﬁq m s Congurtof
[ ‘ Trenches : ._._&.43‘:&3&"‘%{ Ogerations
[ |Hoad D rencie Refection ] St
Loy L mrymating
" TN Zrmrnmn i | oI} goi! TR
L Bipinn L TEEET EEET -; : — Basis
[ shietding [ | Fire Suppression 3 Training
D Distance Al Sysiom D Cirgamzainn
; D Respiratary Protection Other - Spsciy D i esconsLeand
] D Protective Clothing UL Jisted Z-hoyr Sreigieg i Testing
:_ 1_‘} Remcte Handling == 5 Trending
~onfinement System - Qe-frés.
b 3T ] SIECy
Bunal Ground :
oy Buridl G (] Standasss
D Tanks Euternal
I:__] Alarm Systemn 3 Reguiation
Temporary Barriers [7] sunveivance
G Fersonnet Ralgly
m Other-specify Assurance Piegan
UL listed 2-Hour Fire WoskedAvcess
E‘.Jed Safe Tocupancy Link
None Emgergency Reigey
D Tithev-spadly
ars éc'rwaen HEU and warker.
3 e .er setrsen HEU ang putliclenvironment.
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SITE: Oak Ridge Nationai Laboratory FACILITY (Building or Location): Building 7710

PARTITIONED AREA: Room C208

Question 2: BARRIER TYPES

ibe each barrier identified above and its intended protective functions.

Worker Barrier Narrative:

Room - Protects worker from radiological and contamination hazards
Safe - Protects worker from radiological hazards

Public/Environment Barrier Narrative:

Facility/Building Boundary - Protects colllocated workers, environment, and public from radiological hazards

Site Boundary - Protects environment and public from radiological and chemical hazards

Safe - Protects environment and public from radiological and chemical exposure during high-consequence events
Fire Suppression - Protects emvironment and public from radiological and chemical hazards

Alarm System - Protects environment and public from fire, radiological, and chemical hazards

Criticality Barrier Narrative:

Administrative controls limit the amount of fissionable material mass to less than the ORNL Facility Material Control Limit (FMCL).
FMCL is defined as the maximum amount of fissionable material that can be present in an ORNL facility or a well-defined control area
without formal NCS approval. For fissionable material, the FMCL is 250 grams. FMCLs are chosen to be small enough that no
credible combination of unnlanned circumstances could lead to a criticality accident.

Administrative Barrier Narrative:

All operations are performed in accordance with written and approved procedures.
Personnel are trained to current procedures.
Material limits are established for areas.
Auinorization basis document is current and approved. )
Records are maintained, systems are monitored and tested, and building is inspected on a predetermined schedule.
"' ~rker acess is controiled to cage area and safe
able Conduct of Operations are in place..
-rgency response is provided on a 24 hour per day basis.

06/21/96
Page 1
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J
\siTE:  Dak Ridge Nationa! Laboratory FACILITY (Building or Lacation) Buiding 7710
‘ PARTITIONED AREA: Room G208
| Question 3: HEU Holdings and Packaging
| Material
Grade of Form Packaging Ran
rm ) ge |No.of |Masf
1 Material Form HEU Description Types Location of Age jPackages kg
and Weapons Sealed Sources V1 Vault 30 12 ok
o

Cyrnulative Inventory Differences

£.0000

Dsscribe packaging and its intended protective function(s).

mnes o Rrneter

Oescribe material at risk, which constitutes a source term.

The matenial is 93% enriched uranium plated on the inside of the welded aluminumcylinders.

1

==L is coniained inside & fission chamber, consistirg of a welded aluminum cylinder approximately 12 inches fong and 2

1126196



Corrosion/Embrittlement

Inadequate Configuration Knowledge
Combustible Loading

Inadequate Seals

Water Sources

Inadequate Drains

Prevantive Mainienance Failure
Administrative Control

Human Error

Chemical Reactions

Contamination

HOOHOD00000000O000C

inadequacy of Design Basis
Design Deficiency

Flooding

Fire

Other SAR Accidents

L]

D Other-specify

EjnnnERENEREEEE

Radiolysis

Volumetric Expansion
Oxidation
Flammability

Toxicity

Hydroloysis
Crvstallization

Other - Specify

NO0000000HEEOL

SITE: Oak Ridge National Laboratory FACILITY (Building or Location):  Building 7710
PARTITIONED AREA: Room C208
Question 4: POTENTIAL CAUSES
Facility Material External

Process Material Transfer Aging Fire
Inadvertent Transfers Container Seal Degradation Explosion
Aging/Degradation Pressurization Earthquakes
Equipment Failure Pyrophoricity Subsidence
Change in Mission Radioactivity Winds
Other Collocated Hazards Chemical Reactivity Floods

Extreme Temperature
Snow

Ash toading

Aircraft Crash

Vehicle Accident

Onsite Transporation
Adjacent Facility Accident
Other-specify

Page 1
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gITE: Oak Ridge National Laboratory

} FACILITY (Building or Location): Building 7710

PARTITIONED AREA: Room C208

Question 4;: POTENTIAL CAUSES
‘ribe Each Potential Cause ldentified Above:

.uty:

Inadequacy of Design Basis - Design basis of the building structure is unknown, the seismic and high wind capacity of the buillding hait
not been evaluated, and the soil has not been characterized per current standard, DOE-STD-1020-94.

Design Deficiency - Design basis of the building structure is unknown, the seismic and high wind capacity of the building have not best

evaluated, and the soil has not been characterized per current standard, DOE-STD-1020-94; Sprinklers not provided below the ceilngd
the caged storage area. This is not seen as an issue in regard to HEU.

Human Error could result in potetial spill of HEU solution.

External:

Earthguakes, subsidence, wind - Design basis of the building structure is unknown, the seismic and high wind capacity of the builfig)
have not been evaluated, and the soil has not been characterized per current standard, DOE-STD-1020-94.

06y



SITE: Oak Ridge National Laboratory FACILITY (Building or Location):  Building 7710

PARTITIONED AREA: Room C208

Question 5; POTENTIAL EFFECTS

Facility Material External
I__I Fire [] criticality [ ] Loss of site Integrity
[ Explosion [ ] Material Release Loss of Building integrity
Contamination D Breach of Packaging l:] Release of Materials
E] Criticality D Fire [:] Radiation and

Leakage/Spills D Other-specify Releases from Criiticality
I:] Other Accidents-specify

Structural Failure

D Equipment Failure

Material Release

[___I Increased Radioactivity Level
D Other-specify

Page 1 06/21/96
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SITE: Qak Ridge National Laboratory FACILITY ({Building or Location)  Building 7824 |
FUNCTION: WEAF |
L ' - ' Question 1; SITE i
Headquartars Fac}my L.andlord: B
. Haadquarters Progr :
Facility que.: OP perem Sponser PGl
‘Location of Facility on Sita and Distance to Site Boundary 52

Building 7824, Waste Examination and Assay Facility {(WEAF) is located in Solid Waste Storage Area (SWSA} & North, within
confines of ORNL. Primary Acess to SWSA 5 North is via Lagoon Road and Melton Valley Drive. The closet point of unresbitt!

public access to the WEAF is Guard Post 2, which is located approximately 1240 meters north-northwest. {see Fig 1 and Fig 2}
Dasign Mission, Intarim Mission, Current Use

The WEAF is primarily used to perform nondestructive examination and assay of the contents of waste containers. The WEAFis
alsp used for nondestructive examination and assay of miscellaneous radioactive and nonradioactive nonwaste items, and resez

and development in pulsed neutron, gamma, and x-ray detection applications in which energized radiation sources are used.
Oparational Status

Operating

Historical Information
Dorrenca venorta: None ldentified

Other Regquiatory Concerns: None ldentified
PNFSB Concerns: None ldentified

List Authorization Basis
Basis for Interim Operation (B1O) approved (1996)

Dosgcribe iImportant or Unique Design Features

‘ding is protected with an automatic wet-pipe sprinkler system. Building fire alarm sounds local evacua

tion horns and initi
alarm signal to the on-site ORNL Fire Department.

Dastrhs Waaknassas in tha Dasign Basis
Swugterdl Deslgn

Pardticned Arcas of HEU within facility
Sasay Adas

Daseription of Partitioned Areas

Amopunt & Location of Hazardous Material Collocated or Commiingled with HEU

Procoss Material Transfers

On-Sita Transponation

i Lovals & Exparience

Applicebls Rafarancas

BIO: ORNLAWM-ARMAGTE24/81G:P5
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SITE: Oak Ridge National Laboratory

FACILITY (Building or Location): Building 7824

PARTITIONED AREA:

Assay Area

Question 2: What barriers are used to protect the workers, the public and environment from HEU?

ch partitioned area identified in Question 1, list the facility barriers used to protect the worker and the public/environment.
L. oelow for identifying barriers. Multiple barriers usually employed should be noted.

BARRIER TYPES

Worker Barrier1

[] Gloveboxes
D Transfer System

D Duct

Public/Environmental B::\rrier2

Facility/Building Boundary
[] HVAC/Confinement
[] Liquid Containment/Dike

Criticality '

D Double Contingency Applied

Double Contingency
Not Applied (specify)

Administrative Barrier3

Procedure:
Operation, Maint.

Material Limts

(e.g., Mass Monitoring
Filter lls, M i
D E] Bay, Cells, Magazines Absorbers Configuration
D Vault D Canyons Geometry Control
7R Interaction .
oom D Pads Concentration Quality Assurance
D Hot Cell/Canyon Site Boundary Moderation Conduct of
Enrichment Operations
[ ]Hood [_] Trenches Refiection

D Respiratory Protection
D Protective Clothing

[:] Temporary Barriers

Other-specify

Locked Cabinet

[:] None

D Storage Vauit
Fire Suppression
Alarm System
] Other - Specify

\Inlu—nA\
PRSI ISY]

OEOOROROOE R B0 DEHE H

OH

Authorization
Basis

Training
Organization

Lessons-Learned

Testing
[—_I Remote Handling Trendi
rending
Confinement System . g
ecords
___j Burial Ground tandard
Standards
D Tanks External
Alarm System Regulation

Surveillance

Personnel Reliability
Assurance Program

Worker/Access
Occupancy Limits

Emgergency Response

Other-specify

‘ers between HEU and worker.

.ers between HEU and public/environment. ) ) son 6
3. Includes management controls. Temporary administrative requirements are included in Question
as compensaltory measures.

]




Je National Laboratory \ —
FACILITY (Building or Location): Building 7824
F’ART!TIONED AREA: Assay Area

Question 2: BARRIER TYPES

J—
barrier identified above and its intended protective functions

i Narrative:
| cabinet - Pratects worker from radiological and chemica! hazards

- Protects worker by alerting to hazardous condition

snment Barrier Narrative:

ng Boundary - Protects collacated workers, environment and public from radiological and chemical hazards

- Protects public/environment from radiological and chemical hazards
sion System - Protects public/environment from radiological and chemical hazards

1 - Protects publiclenvironment from fire, radiological, and chemical hazards

iarrier Narrative:
ye controls limit the amount
fined as the maximum amoun

nal NCS approval. For fission
nhination of unplanned circumstances could le

of ﬁssioqable material.mass to less than the ORNL Facility Material Control Limit (FMC
t of ﬁssmngble material that can be present in an ORNL facility or well-defined conttof
able material, the FMCL is 250 grams. EMCLs are chosen to be small enough thatat

ad to a criticality accident.

ative Barriet Narrauve.
Jns are performed in accordance with wr
are trained to currrent procedures.

mits are established for areas.

re maintained, systems are monitored and tested, and building is inspecte
~cess is controtled to the facility.

e Conduct of Operations are in place.
cy response is provided on a 24 hour per day basis.

{ion basis document is current and a2pproved

itten and approved procedures.

d on a predetermined basis.



SITE: Oak Ridge National Laboratory FACILITY (Building or Location) Building 7824 1

PARTITIONED AREA: Assay Area
Question 3: HEU Holdings and Packaging
Material
. Grade of Form‘ Packaging Range No. of Mass
Material Form HEU Description Types Location of Age Packages | (kg)
Oxides Enriched Pure oxides SS Capsule Other-specify 13 8 0.0013
Cabinet

Cumulative Inventory Differences
0.0000

Describe packaging and its intended protective function(s).

Describe material at risk, which constitutes a source term.

11/26/96




SITE: Oak Ridge Nationatl Laboratory

PARTITIONED AREA;

FACILITY (Building or Location) Building 7824

]

Assay Area
Question 3: HEU Holdings and Packaging =
Material —
hen” it e S Range  |No.of |Ms
Material Form HEU Description Types Location Range ol
Metal Enriched Impure BO Other-specify ” :
Cabinet
Coated with graphite

Cumulative Inventory Differences
0.0000

Describe packaging and its intended protective function(s).

Describe material at risk, which constitutes a source term.
Seal leaked during handling on 12/7/92. Scurce was placed inside a shoe scuff, then a plastic rad bag by a Rad Control

Tech. Later the bag was placed inside a 1-gallon compression sealed can and security sealed by Source Control personngl

Page 1



SITE: Oak Ridge National Laboratory

Process Material Transfer
inadvertent Transfers
Aging/Degradation

Equipment Failure

Change in Mission

Other Collocated Hazards
Corrosion/Embrittlement
Inadequate Configuration Knowledge
Combustible Loading
Inadequate Seals

Water Sources

Inadequate Drains

Preventive Maintenance Failure
Administrative Control

Human Error

Chemical Reactions

Contamination

HOOEOOO0OOD0OODOOO0C

Inadequacy of Design Basis
Design Deficiency

Flooding

Fire

Other SAR Accidents

[ 0O

Other-specify

Aging

Container Seal Degradation
Pressurization
Pyrophoricity
Radioactivity
Chemical Reactivity
Radiolysis
Volumetric Expansion
Oxidation
Flammability

Toxicity

Hydroloysis

Crystallization

O O0000OO0ddoon

Qther - Specify

OO0000000CAE O

FACILITY (Building or Location): Building 7824
PARTITIONED AREA: Assay Area
Question 4: POTENTIAL CAUSES
Facility Material External

Fire

Explosion
Earthquakes
Subsidence

Winds

Floods

Extreme Temperature
Snow

Ash Loading

Aircraft Crash
Vehicle Accident
Onsite Transporation
Adjacent Facility Accident
Other-specify

Page 1
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siTE: Qak Ridge National Laboratory

FACILITY (Building or Location): Building 7824

PARTITIONED AREA: Assay Area

Question 4: POTENTIAL CAUSES
) ribe Each Potential Cause Identified Above:
Ay
Facility is over 50 years old. Potentiai cause for failure involve the handling/transfer of the HEU with additioinal causes of degradax

the containers. Failure of personnel to follow procedure or human error could result in damage to systems and sources as the rest!
spift.

lnadequacy of Design Basis - Design basis of the building structure is unknown, Seismic and high wind capacity of the building hs
been evaluated, and the soil has not been characterized per current DOE standards, DOE-STD-1020-94

Design Deficiency - Design basis of the buiilding structure is unknown, Seismic and high wind capacity of the building have notbet
evaluated, and the soil has not been characterized per current DOE standards, DOE-STD-1020-94

External:

Earthquakes, subsidence, and wind - Design basis of the buiilding structure is unknown, Seismic and high wind capacity of the b
have not been evaluated, and the soil has not been characterized per current DOE standards, DOE-STD-1020-94



SITE: Oak Ridge National Laboratory

FACILITY (Building or Location):  Building 7824

PARTITIONED AREA: Assay Area

Question 5: POTENTIAL EFFECTS

Facility
|| Fire
D Explosion
Contamination
Criticality
Leakage/Spills

RN

Other Accidents-specify

Structural Failure
Equipment Failure

Material Release

HO0H

Increased Radioactivity Level

D Other-specify

Material External

[ ] Ccriticality
[[_] Material Release
[:] Breach of Packaging

D Fire Radiation and
D Other-specify Releases from Criiticality

Loss of Site Integrity
Loss of Building Integrity
Release of Materials

RN

Page 1
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SiTE: OQak Ridge National Laboratory FACILITY (Building or Location):  Building 7824

PARTITIONED AREA: Assay Area

Question 5: POTENTIAL EFFECTS

'ribe Each Effect ldentified Above:
_..uctural failure- failure of the building during seismic event wiil not create a material release to the worker, environment or public.

Paae 1
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SiTE:  Oak Ridge Nationat Laboratory FACILITY (Building or Location)  Building 7930
FUNCTION: REDC
Question 1: SITE

Headquarters Facility Landlord:
. Headquarters Program Sponsor:

Dasign Life: 0
Facility Age: 0

Tocation of Facility on Site and Distance to Site Boundary

guilding 7930 is situated on the Oak Ridge Reservation at the 7900 area of ORNL approximately 8 miles from the population
center of the city of Oak Ridge and about 1 mile southeast of the main ORNL complex. The facility is situated on a low ridgein

Melton Valley. The nearest public access is Bethel Valley Road about 4900 ft to the north. The nearest residential area is av!
13,600 ft to the southwest (see Fig 1).

Design Mission, Interim Mission, Current Use

Building 7930 is a heavily shielded hot-cell facility designed for remote operation using electro-mechanical manipulators, It was
constructed in 1964-67 to develop and demonstrate methods for the remote refabrication of thorium and U-233 oxides into f:!
for recycle back into a power reactor. However, the program was canceiled prior to the installation of any processing equipme?
and the building was never used for the purpose for which it was built. Over the years, several of the hot cells have beenusd

various purposes. In 1987, an expansion was completed to include 252Cf Industrial Sales/Loan Program formerly carried outé
Savannah River Site.



SITE: Oak Ridge National Laboratory FACILITY (Building or Location)  Building 7930
FUNCTION: REDC
Question 1: SITE

yrational Status
vperating

Historical Information

Occurrence Reports are:

ORO-MMES-X10BOPLANT-1994-003, 07/18/94, Fire alarm actuation causes building evacuation
ORO-MMES-X10REDC-1992-0008, 11/23/93, Loss of ventilation during scheduled maintenance work
ORO-MMES-X10REDC-1994-0004, 08/19/94, Personal injury due to excess pressure in Black Iron Waste Drum
ORO-MMES-X10REDC-1994-0007, 11/10/94, Personnel contamination while examining scanning electron microscope
ORO-MMES-X10REDC-1994-0009, Personnel contamination while performing maintenance in glovebox lab
ORO-MMES-X10REDC-1995-0004, Failure to meet OSR surveillance frequency requirement for loaded diesel generator test
ORO-MMES-X10REDC-1995-0008, Loss of building ventilation during planned maintenance
ORO-MMES-X10REDC-1996-0001, Building evacuation due to airborn contamination monitor alarms

Other Regulatory Concerns: None Identified

DNFSB Concerns: None Identified

List Authorization Basis
Basis for Interim Operation (BIQ) approved (1996)

Describe Important or Uniaue Design Features

The building is completely protected by an automatic wet-pipe sprinkler system. Cell "C" is protected with automatic "tlow
“atrol” type sprinklers supplied by the building wet-pipe sprinkler system. The fire alarm system sounds local evacuatiion horns
sends a fire alarm signal to the on-site ORNL Fire Department.

Dascribe Weaknesses in the Design Basis

Structural Design
Steel frame
Partitioned Areas of HEU within facility

Hot Cell C
Counting Area in Lab 212

Description of Partitioned Areas

Hot Cell C .
Counting Room in Lab 212 - HEU is stored in a "Fire King" cabinet which is UL listed as a Class 350 Insulated Records Container
with a 1-hour fire resistance rating.

Page 5 06/21/96




SITE: Oak Ridge MNational Laboratory

L

FACILITY (Building or Location)  Building 7930
FUNCTION: REDC
Question 1: SITE

ount & Locstion of Hazardous Material Collocated or Commingled with HEU

Hot Cell &
cf
Acids

Counting Lab:
Asbestos insulaton
Solvents

Process Matsrial Transfers

QOn-Site Transportation

Staff Levels & Experience

Lervision
7
Techaician
-19

Applicable References

BI0: BlD/7930-CTD/OD RO {1986}

Oano 2

Laboratory quantities

Laboratory quantities
Laboratory quantities

(7S]

Numbper of

cuiphuyees

Average

Experience

12

Rang

20-3
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Fig. 2. Map showing the location of Building 7930 in the 7900 area.
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§ITE: Oak Ridge National Laboratory FACILITY (Building or Location): Building 7930

PARTITIONED AREA: HotCell C

Question 2: BARRIER TYPES

‘ibe each barrier identified above and its intended protective functions.

Worker Barrier Narrative:

Hot Cell - Protects worker from contamination and radiation
Confinement System - Protects worker from contanimation
Alarm System - Protects worker by alerting to hazardous conditions

public/Environment Barrier Narrative:

Facility/Building Boundary - Protects collocated workers, environment and public from radiological and chemical hazards
HVAC/Confinement - Protects environment and public from radiological and chemical exposure during high consequence evenls
Site Boundary - Protects environment and public from radiological and chemical hazards

Fire Supression System - Protects environment and public from radiological and chemical hazards

Alarm System - Protects environment and public from fire, radiological, and chemical hazards

Criticality Barrier Narrative:

Adrinistrative procedures limit the allowable fissionable material mass to less than the Facility Material Control Limit (FMCL). The
FMCL is defined as the maximum amount of fissionable material that can be present in an ORNL facility or well-defined control atea
without formal NCS approval. For fissionable material, the FMCL is 250 grams. FMCLs are chosen such that no credible combinat
of vnplanned circumstances could 'ead to a criticality accident.

Administrative Barrier Narrative:

All operations are performed in accordance with written and approved procedures.
personnel are trained to current procedures.
Material limits are established for hoods and storage areas.
The authorization basis document is current and approved.
Records are maintained, systems are monitored and tested, and the building is inspected on a predetermined schedule.
w1 -yer access s controlied at the entrance to the partitioned areas.
uct of Operations has been established for facility .
.igency response is provided on a 24 hour per day basis.

0612






SITE: Oak Ridge National Laboratory

FACILITY (Building or Location):

Building 7930
PARTITIONED AREA: Hot Cell C
L Question 4: POTENTIAL CAUSES
Facility Material Externel

L] Process Material Transfer [:] Aging D Fire
D Inadvertent Transfers [:] Container Seal Degradation D Explosion
D Aging/Degradation D Pressurization Earthquakes
Equipment Failure [ Pyrophoricity Subsidence
D Change in Mission D Radioactivity Winds
D Other Collocated Hazards [:] Chemical Reactivity Floods
D Corrosion/Embrittlement D Radiolysis Extreme Temperah
D Inadequate Configuration Knowledge [:] Volumetric Expansion Snow
D Combustible Loading D Oxidation Ash Loading
D Inadequate Seals [:] Flammability Aircraft Crash
D Water Sourcet

D Inadequate Drains
: F—\ Przremrws Maintananca Fallure
D Administrative Control
Human Error
D Chemicat Reactions
D Contamination
Inadequacy of Design Basis
o Design Deficiency
~ Flooding
D Fire

D Other SAR Accidents

D other-specify

D Toxicity
D Hydroloysis
[ ¢¢ stalization

[] other - Specify

Noooo0ood

Vehicle Accident
Onsite Transport
Adiacent Farilty

Other-specify

Page 1



SITE: Oak Ridge National Laboratory FACILITY (Building or Location): Building 7930

PARTITIONED AREA: HotCell C

Question 4: POTENTIAL CAUSES
ribe Each Potential Cause Identified Above:
aity:
inadequacy of Design Basis, Design Deficiency - Design basis of the building structure is unknown, seismic and high wind capacity have
not been evaluated, and the soil has not been characterized per the current DOE standards, DOE-STD-1020-84,

Human error is possible but it is unlikely that personnel would remove fission chambers from the cell in error. Also, inattentive to alarm
system alerting personnel to dangerous conditions.

Equipment failure could lead to the failure of the confinement system, but wouid not prevent personnel from stopping HEU operations.

External:

Earthquakes, subsidence, wind - Design basis of the building structure is unknown, seismic and high wind capacity have not been
evaluated, and the soil has not been characterized per the current DOE standards, DOE-STD-1020-94.

Page 1 06/21/96
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SITE: Oak Ridge National Laboratory FACILITY (Building or Location):  Building 7930

PARTITIONED AREA: Hot Cell C

Question 5: POTENTIAL EFFECTS

wwibe Each Effect identified Above:

.+ a seismic or high wind event, the hot cell may be buried under building rubble as a resuit of structural failure. The integrity of the
EeRI NEA b t IHdBBetFt "tdn dth th pEGE t expected to become a patepgial contq\rni@ation hazard HR
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SITE: Oak Ridge National Laboratory

FACILITY (Building or Location): Building 7930

PARTITIONED AREA:

Counting Area in Lab 212

Question 2: What barriers are used to protect the workers, the public and environment from HEU?

ch partitioned area identified in Question 1, list the facility barriers used to protect the worker and the public/environment.
L.. pelow for identifying barriers. Muitiple barriers usually employed should be noted.

BARRIER TYPES

Worker Barrier1

D Gloveboxes

D Transfer System

D Duct

[] Fitter

[ vautt

Room

l:l Hot Cell/Canyon

Hood

[ Fising

[] shielding

[] oistance

D Respiratory Protection

[] Protective Clothing

D Remote Handling
Confinement System

; Burial Ground

[:] Tanks
[:] Alarm System
[:] Temporary Barriers

[ZI Other-specify
"Fire King" Safe

[:] None

Public/Environmental Bal'riel'2

Facility/Building Boundary
HVAC/Confinement
[] Liquid Containment/Dike
I:] Bay, Cells, Magazines
[] canyons

E] Pads

Site Boundary

‘:] Trenches

E} Siorage Vault

D Fire Suppression

[ ] Alarm System

[ ] other - Specify

Criticality 1'%

D Double Contingency Applied

Double Contingency
Not Applied (specify)
(e.g., Mass

Absorbers
Geometry
Interaction
Concentration
Moderation
Enrichment
Reflection
Voiurne)

R E OROOEOROO: ® &0 00 ©

Administrative Barri;’

Procedure:
Operation, Maint.

Material Limts

Monitoring

Configuration
Control

Quality Assurance

Conduct of
Operations

Authorization
Basis

Training
Organization
Lessons-Learned
Testing

Trending
Records

Standards

External
Regulation

Surveillance

Personnel Reliability
Assurance Program

Worker/Access
Occupancy Limits

Emgergency Response

Other-specify

‘ers between HEU and worker.
iers between HEU and public/environment. ‘ . ‘
3. Includes management controls. Temporary administrative requirements are included in Queston 6

as compensatory measures.




FACILITY (Building or Location): n ..
SITE: Oak Ridge National Laboratory S ation): Building 7930

PARTITIONED AREA: Counting Area in Lab 212

Question 2: BARRIER TYPES

-ibe each barrier identified above and its intended protective functions.

Worker Barrier Narrative: ‘

Room, Hood - Protects worker from radiological anq chgmncal hazards
Confinement System - protects worker from contamination

Safe - Protects worker from radiation

Public/Environment Barrier Narrative:

Facility/Building Boundary - Protects collocated workers, enviropmept and public fr-om radiological and chemical hazards
HVAC/Confinement - Protects environment and public from rad_lolog:cal and f:hemlcal exposure during high consequence evenls
Site Boundary - Protects environment and public from radiological and chemical hazards

Criticality Barrier Narrative:

Administrative procedures limit the allowable fissionable material mass to less than the Facility Material Control Limit (FMCL). The
FMC'_is defined as the maximum amount of fissionable material that can be present in an ORNL facility or well-de fined controlare2
without formal NCS approval. For fissionable material, the FMCL is 250 grams. FMCLs are chosen such that no credible combinst
of unptanned circumstances could lead to a criticality accident.

Auministrative barner ivarratve:

All operations are performed in accordance with written and approved procedures.
Personnel are trained to current procedures.
Material limits are established for hoods and storage areas.
The authorization is current and approved.
Records are maintained, systems are monitored and tested on a predetermined schr7+ic.
Worker access is controlled at the entrance to the partitioned areas.
~ duct of Operations has been established for facility .
gency response is provided on a 24 hour per day basis.

Page
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SITE: Qak Ridge National Laboratory

FACILITY (Building or Location)

PARTITIONED AREA:

Counting Area in Lab 212

Question 3. HEU Holdings and Packaging

Material
Grade of Form Packaging Range No. of Mass
2fjal Form HEU Description Types Location of Age Packages (kg)
Metal Very Highly Pure metal PO, B1, G1 Other-specify 5 1 0.0000
"Fire King"
Safe

Cumulytive Inventory Differences

0.0004

Descripe packaging and its intended protective function(s).

Glass o potties. plastic bagging used for containment and to prevent cross-contamination.

Descripe material at risk, which constitutes a source term.

Materla| mass = < 0005 kg

Page 1

06/02/96




BITE: Oak Ridge National Laboratory

EACILITY (Building or Location)

PARTITIONED AREA:

Counting Area in Lab 212

Question 3: HEU Holdings and Packaging
Material
Grade of Fon:m. Packaging Range No. of Mass
l_ ;rial Form HEU Description Types Location of Age Packaged (i
Metal Very Highly | Alloys G1, 81, 31 Other-specify 5 1| o
"Fire King "
L Safe

Cumulative Inventory Differences

0.0000

Describe packaging and its intended protective function(s).

Glass or plastic bottles, plastic bagging used for containment and to prevent cross-contamination.

Describe material at risk, which constitutes a source term.

Material Mass = <.0005 kg

Page
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SITE: Oak Ridge National Laboratory FACILITY (Building or Location)

PARTITIONED AREA: Counting Area in Lab 212
Question 3: HEU Holdings and Packaging
Material
Grade of Form Packaging Range No. of Mass
2rial Form HEU Description Types Location of Age Packages (kg)
Oxides Very Highly Other B1, G1 Other-specify 5 1 0.0050
"ire King"
Wax Safe

Cumulative Inventory Differences
0.0000

Describe packaging and its intended protective function(s).
Glass or plastic bottles, plastic bagging used for containment and to prevent cross-contamination.

Describe material at risk, which constitutes a source term.
Mostly as oxide wires or oxide wax extrusion heel - materials for use in fabrication of neutron dosimeters.

06/02/96
Page 1




SITE: Oak Ridge National Laboratory

FACILITY (Building or Location):

Building 7930

PARTITIONED AREA:

Counting Area in Lab 212

Question 4: POTENTIAL CAUSES

Facility
Process Material Transfer
Inadvertent Transfers
Aging/Degradation
Equipment Failure
Change in Mission
Other Collocated Hazards

Corrasion/Embrittiement

0 3

Inadequate Configuration Knowledge
D Combustible Loading
D inadequate Seals
D Water Sources

D Inadequate Drains
D Proveptive Mair-anance Fail i
D Administrative Control

Human Error

D Chemical Reactions

D Contagmin~sian

Inadequacy of Design Basis
- Design Deficiency

__, Flooding

Fire

L] other sAR Accidents

D Other-specify

Material
D Aging
D Container Seal Degradation
D Pressurization
D Pyrophoricity
D Radioactivity
D Chemical Reactivity
[ ] Radiolysis
D Volumetric Expansion
[] oxidation
D Flammability
D Toxicity
D Hydroloysis
D Cresatizanon
[] Other - Specity

NN0000000EEE00

External
Fire
Explosion
Earthquakes

Subsidence
Winds

Floods

Extreme Temperaty
Snow

Ash Loading
Aircraft Craéh
Vehicle Accident
Onsite Transporab:
Adizcent Facility &
Other-specify

Page 3
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SITE: Oak Ridge National Laboratory FACILITY (Building or Location):  Building 7930

PARTITIONED AREA: Counting Area in Lab 212

Question 5: POTENTIAL EFFECTS

Facility

Material External

D Fire D Criticality |:] Loss of Site Integrity
[ Explosion [ ] Material Release Loss of Building Integrity
Contamination [:] Breach of Packaging Release of Materials
D Criticality D Eire D Radiation and o
D Leakage/Spills D Other-specify Releases from Criiticality

D Other Accidents-specify

Structural Failure

D Equipment Failure

Material Release

D Increased Radioactivity Level
D Other-specify

06/21/96
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SITE: Oak Ridge National Laboratory FACILITY {Building or Location): Building 7930

PARTITIONED AREA: Counting Area in Lab 212

Question 5; POTENTIAL EFFECTS

ribe Each Effect Identified Above:

w @ seismic or high wind event, the safe may be buried under building rubble as a result of structural failure. However, containes
inside the insulated safe therefore material release will be retained inside the file cabinet.

Page 1



SITE: Oak Ridge National Laboratory FACILITY (Building or Location)  Building 8201-2
FUNCTION: FED
Question 1: SITE

Headquarters Facility Landlord: Energy Research
. Headquarters Program Sponsor:

Energy Research Design Life: 0
Facility Age: 47

Location of Facility on Site and Distance to Site Boundary

Building 9201-2 is located in the eastern part of the Y-12 Piant on Second Street directly south of the North Portal parking lot.
Design Mission, Interim Mission, Current Use

Fusion energy research is conducted in building 9201-2. it contains two major facilities; the Advanced Torodial Facility (ATF) and

the Radio Frequency Test Facility (RTF). It also contains several minor facilities, and many laboratories, power supplies, shops,
experiments, transmitters, and systems,

Operational Status
Operating

Historical Information
Occurrence Reports are:

JRC-PMMES-Y. 1OCHEMTEC-1982-0014, 09/24,92, Compary clothing contamination after working at 3201-2 at Y-12
ORO-MMES-X10FUSIONE-1990-0060, 11/29/90, Sprinkler systwem sprinkler activation
ORO-MMES-X10FUSIONE-1990-0374, 01/23/91, Discovery of radioactive contamination
ORO-MMES-X10FUSIONE-1991-0442, 12/31/91, Functional inadequancy in high pressure demineralized water system
ORO-MMES-X10FUSIONE-1991-1001, 01/08/92, Arc-over on magnetic field coil
ORO-MMES-X 10FUSIONE-1991-1002, 01/14/92, Qi sheen observed on Upper East Fork Popliar Creek
ORO-MMES-X10FUSIONE-1991-1003, 01/14/92, Oii sheen observed on Upper East Fork Poplar Creek at outfall 55
20O-MMES-X 10FUSIONE-1993-0001, 06/02/93, Contaminated wooden pallet and man-lift
J-MMES-X10FUSIONE-1993-0002, 06/03/93, Contaminated elevators

Other Regulatory Concerns: None Identified

DNFSB Concerns: None ldentified

06/21/96
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SITE: Qak Ridge National Laboratory

FACILITY (Building or Location)
FUNCTION: F

ED
Question 1: SITE

Building 9201-2

. Authorization Basis
mazard Screening approved {1892)

Describe Important or Unique Design Features
Dascriba Wasknasses in the Design Basis

Structural Design

Brick/cement block

Partitioned Areas of HEU within facility
HEU Storage Area

Dascription nf Partitioned Areas

The HEU storage area consists of two locked cages and hot cell on the west side of the building. The HEU sources {ission
chambers) are not presently used, but are left over from ATF experiments done several years ago. A totat of twenty-eightty
ate contained in five fission chambers sitting on the floor in a locked storage cage on the first floor. Eight grams are conlaéd:

a source also sitting on the floor in another locked cage. Two grams are stored in a drum sitting on the floor in a hot celin®
same area, only accessible by a focked vault door.

Amount & Location of Hazardous Material Collocated or Commingled with HEU
“3zardous material comingled with HEU

Process Material Transfers

On-Site Transportation

Staff Levels & Experiance

Seigntist
MEA Coordinargy
Applicableg Heferencas

Hazarg S¢ ing:
Zea13 Sergening: HE/9201-2/F11/R1 {1982)

Y

06/21/¢
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SITE: Oak Ridge National Laboratory

FACILITY (Building or Location): Building 9201-2

PARTITIONED AREA:

HEU Storage Area

Question 2: What barriers are used to protect the workers, the public and environment from HEU?

ch partitioned area identified in Question 1, list the facility barriers used to protect the worker and the public/environment.
L.. oelow for identifying barriers. Multipie barriers usually employed should be noted.

BARRIER TYPES

Worker Barrier‘|

D Gloveboxes
l:] Transfer System

D Duct

D Filter
Vault

Room

Hot Cell/Canyon
D Hood

L] Fiping

[[] shielding

[] oistance

D Respiratory Protection

D Protective Clothing

[ ] Remote Handling
Confinement System

L Burial Ground

D Tanks

D Alarm System
[:] Temporary Barriers

D Other-specify

[]None

Public/Environmental Barrier2

Facility/Building Boundary
[] HvAc/Confinement

[ ] Liquid Containment/Dike
D Bay, Cells, Magazines
[] canyons

L__] Pads

Site Boundary

D Trenches

D Storage Vault

Fire Suppression

Alarm System

L__] Other - Specify

Criticality 1%

E] Double Contingency Applied

Double Contingency
Not Applied (specify)
(e.g., Mass

Absorbers
Geometry
Interaction
Concentration
Moderation
Enrichment
Reflection
Volume)

0F F OEO00ROR0OOrE O00 00K &

Administrative Barrier’3

Procedure:
Operation, Maint.

Material Limts

Monitoring

Configuration
Control

Quality Assurance

Conduct of
Operations

Authorization
Basis

Training
Organization
Lessons-Learned
Testing

Trending
Records
Standards

External
Regulation

Surveillance

Personnel Retliability
Assurance Program

Worker/Access
Occupancy Limits

Emgergency Response

Other-specify

‘srs between HEU and worker.
.iers between HEU and pubiic/environment. . . . e
3. Includes management controls. Temporary administrative requirements are included in Question

as compensatory measures.
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SITE: Oak Ridge National Laboratory

FACILITY (Building or Location) Building 9201-2
PARTITIONED AREA: HEU Storage Area
Question 3: HEU Holdings and Packaging
Material
Grade of Form Packaging Range No. of Mass
Material Form HEU Description Types Location of Age Packages | (kg)
Metal Very Highly Sealed Sources VA Other-specify | nknown 1 0.0040
Cage
Cumulative inventory Differences
0.0009
Describe packaging and its intended protective function(s).
Brass container in pig and located in the north source cage.
Describe material at risk, which constitutes a source term.
U-235is solid material inside brass container
11/26/96
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SITE: Oak Ridge National Laboratory FACILITY (Building or Location) Building 9201-2

PARTITIONED AREA:

HEU Storage Area

Question 3: HEU Holdings and Packaging

Material
Grade of Form Packaging Range No.of | Mass
Material Form HEU Description Types Location of Age Packages | (kg)
Metal Very Highly | Sealed Sources V1, D1 Vault 10 ] o0

Cumulative Inventory Differences
0.0000

Describe packaging and its intended protective function(s).

stainiess steel container inside 55 gallon drum in source vault; contuinment of material

Describe material at risk, which constitutes a source term.
U-235 plated on the inside surface of conatainer

Page 1 1112619



SITE: Oak Ridge National Laboratory

FACILITY (Building or Location)

Building 9201-2

PARTITIONED AREA:

HEU Storage Area

Question 3: HEU Holdings and Packaging

Grade of
Material Form HEU

Material
Form
Description

Packaging
Types

Location

Range
of Age

No. of
Packages

Mass
(kg)

Metal Very Highly

Sealed Sources

Vi

Other-specify
Cage

10

0.0180

Cumulative Inventory Differences
0.0000

Describe packaging and its intended protective function(s).

Stainless steel container - containment of material

Describe material at risk, which constitutes a source term.
U-235 plated on the inside surface of container

Page 1
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SITE: Qak Ridge National Laboratory

PARTITIONED AREA;

FACILITY (Building or Location) Building 9201-2

HEU Storage Area

Question 3: HEU Holdings and Packaging
Material
Grade of Form Packaging Range  |{No.of |Mass
Material Form HEU Description Types Location of Age Packages | (kg
Metal V1 Other-specify 25 1] o
Cage

Cumulative inventory Differences

0.0000

Describe packaging and its intended protective function(s).

Stainless steel - containment of material

Describe material at risk, which constitutes a source term.

U-235 matenal plated on inside of container

Page 1
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SITE: Oak Ridge National Laboratory

FACILITY (Building or Location)

Building 9201-2

PARTITIONED AREA:

HEU Storage Area

Question 3: HEU Holdings and Packaging

Material Form

Grade of
HEU

Material
Form
Description

Packaging
Types

Location

Range
of Age

No. of Mass
Packages | (kg)

Metal

Very Highly

Sealed Sources

V1

Other-specify
Cage

25

1 0.0020

Cumulative Iinventory Differences

0.0000

Describe packaging and its intended protective function(s).

stainless steel - containment of material

Describe material at risk, which constitutes a source term.
U-235 plated on the inside surface of container

Page 1
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SITE: Oak Ridge National Laboratory

FACILITY (Building or Location) Buiiding 9201-2

PARTITIONED AREA:

HEU Storage Area

Question 3: HEU Holdings and Packaging

Material
Grade of Form Packaging Range No. of Mass
Material Form HEU Description Types Location of Age Packages | (kg)
Metal Very Highly | Sealed Sources Vi Other-specify 25 1 006
Cage
Cumulative Inventory Differences
0.0000
Describe packaging and its intended protective function(s).
Stainless steel - containment of material
Describe material at risk, which constitutes a source term.
U-235 plated on the inside surface of container
Page 1 11126195



SITE: Oak Ridge National Laboratory

FACILITY (Building or Location)

Building 9201-2

PARTITIONED AREA:

HEU Storage Area

Question 3: HEU Holdings and Packaging

Grade of
Material Form HEU

Material
Form
Description

Packaging
Types

Location

Range
of Age

No. of Mass
Packages | (kg)

Metal Very Highly

Sealed Sources

Al

Other-specify
Cage

25

1 0.0020

Cumulative Inventory Differences
0.0000

Describe packaging and its intended protective function(s).
Stainless steel - containment of material

Describe material at risk, which constitutes a source term.
U-235 plated on the inside surface of container

Page 1
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SITE: Oak Ridge National Laboratory

FACILITY (Building or Location):

Building 9201-2

PARTITIONED AREA:

HEU Storage Area

Question 4: POTENTIAL CAUSES

Facility

L_J Process Material Transfer
D Inadvertent Transfers
D Aging/Degradation
D Equipment Failure
D Change in Mission
D Other Collocated Hazards
D Corrgsion/Embrittiement
[:I Inadequate Configuration Knowledge
[:I Combustible Loading
D Inadequate Seals
D Water Sources
D Inadequate Drains
D Preventive Maintepance Failuia
Administrative Control
Human Error
D Chemical Reactions
D Contamination
Inadequacy of Design Basis
- Design Deficiency

. Flooding
Fire

D Other SAR Accidents

D Other-specify

Material
Aging
Container Seal Degradation
Pressurization
Pyrophoricity
Radioactivity
Chemical Reactivity
Radiolysis
Volumetric Expansion
Oxidation
Flammability
Toxicity
Hydroloysis

ND0000O00oaod

Crvsiallization

[:] Qther - Specify

I 3 2 3 |

External
Fire
Explosion
Earthquakes
Subsidence
Winds
Floods
Extreme Temperature
Snow
Ash Loading
Aircraft Crash
Vehicle Accident
Onsite Transporation
Adjacent Facility Accident
Other-specify

Page 1
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SITE: ©Oak Ridge National Laboratory

FACILITY (Building or Location):

Building 9201-2

PARTITIONED AREA: HEU Storage Area

Question 5: POTENTIAL EFFECTS

Facility
LY/ Fire
D Explosion
Contamination
] criticality
] Leakagesspills
D Other Accidents-specify

Structural Failure

[:I Equipment Failure

Material Release

D Increased Radioactivity Level
D Other-specify

Material

D Criticality
[:] Material Release
D Breach of Packaging

[___—] Fire
D Other-specify

HRRIN

External

Loss of Site Integrity
Loss of Building Integrily
Release of Materials

Radiation and
Releases from Criificality

Page 1
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site:  Oak Ridge National Laboratory FACILITY (Building or Location):  Building 9201-2

PARTITIONED AREA: HEU Storage Area

Question 5: POTENTIAL EFFECTS

ribe Each Effect Identified Abovae:
.. seismic or high wind structure failure, building collapse, could occur and possibly cause breach of containers integrity. Because
these rooms are located in the interior of the building and HEU is in metal containers, material release to atmosphere is unlikely.

Inthe event of a fire the potential of a contamination or release of material, HEU, is highly unlikely due to the configuration in which the
HEU is maintained.

06/21/96
Page 1







SITE:  Oak Ridge National Laboratory FACILITY (Building or Location)  Building 9204-3

FUNCTION: Isotope Enrichment &
Question 1: SITE

Headquarters Facility Landlord: NE
= Headquarters Program Sponsor: NE Design Life: 0
Facility Age: 52

Location of Facility on Site and Distance to Site Boundary

The Isotope Enrichment Facility {IEF) is located on the southern edge of the main Y-12 Plant, approximately in the middle of is
east-west axis. Itis further located in the extreme southeast corner of the Perimeter Intrusion Detection Assessment System
(PIDAS) secure area. It is accessed by entering the protected area through Post 8 on First Street. The facility is bordered by
Second Street to the north, East Poplar Creek to the south (runs underground at this location), and "E” and "G" roads to the east
and west. This location is 730 m from the nearest public access on Bear Creek Road. {see Fig 1).

Design Mission, Interim Mission, Current Use

Building 9204-3 was originally designed and constructed as a calutron facility in 1943 for the enrichment of 235U. At that time
the calutrons were used for the electromagnetic separation of stable isotopes which continues to the present. In 1962, a N
contained facility was constructed around eight calutrons to improve the safety of the enrichment and processing of alpha-erplnlng
actinide isotopes. This contained facility was operated until 1979, when it was placed in safe standby and, currently, remains
under surveillance as part of the Isotope Deactivation Project (EM). Glove-box labaratories are used on a limited basis to di§pense
small quantities of actinides for shipment to customers. The enrichment and processing of stable isotopes and the dispensing of
actinide isotopes are part of the Isotope Production and Distribution Program.

06/21/96
Page 1
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SITE: Oak Ridge National Laboratory

FACILITY (Building or Location)

Building 9204-3

FUNCTION:

Isotope Enrichment &

Question 1: SITE

ount & Location of Hazardous Material Collocated or Commingled with HEU

Process Material Transfers

On-Site Transportation

Staff Levels & Experience

Supervisor
Group Leadger
Chemists

Applicable Refaerences
Hazard Screening: HS/8204-3/F/IT-13/R0O

Page 3
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(1992)

>156
>15
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SITE: Oak Ridge National Laboratory

FACILITY (Building or Location): Building 9204-3

PARTITIONED AREA:

Conversion Lab

Question 2: What barriers are used to protect the workers, the public and environment from HEU?

«h partit.ionec.l area identified in Question 1, list the facility barriers used to protect the worker and the public/environment.
v...oelow for identifying barriers. Multiple barriers usually employed should be noted.

BARRIER TYPES

Worker Barrier1

Gloveboxes

D Transfer System
D Duct

[] Fitter

D Vault

Room

[} Hot Cetiicanyon
Hood

L] Piping

(] shielding

D Distance

D Respiratory Protection
Protective Clothing

D Remote Handling
Confinement System

.y Burial Ground

D Tanks
Alarm System
D Temporary Barriers

D Other-specify

D None

Public/Environmental Barrier2

Facility/Building Boundary
HVAC/Confinement
[] viquid Containment/Dike

L__] Bay, Cells, Magazines
[] canyons

L—_] Pads

Site Boundary

L__] Trenches

D Stoiage Vaukt

Fire Suppression
Alarm System

[] other - Specify

Criticality 1.2

Double Contingency Applied

D Double Contingency
Not Applied (specify)
(e.g., Mass

Absorbers
Geometry
Interaction
Concentration
Moderation
Enrichment
Reflection
Voldarne)

Y

NEODR E B0 OEBE ©

0K E O0RO0C

Administrative Barrier‘3

Procedure:
Operation, Maint.

Material Limts

Monitoring

Configuration
Control

Quality Assurance

Conduct of
Operations

Authorization
Basis

Training
Organization

Lessons-Learned

—
[1]
(7]
=
2
[fe]

Trending
Records

Standards

External
Regulation

Surveiliance

Personnel Reliability
Assurance Program

Worker/Access
Occupancy Limits

Emgergency Response

Other-specify

‘ers between HEU and worker.
iers between HEU and public/environment. _ ) stion 6
3. Includes management controls. Temporary administrative requirements are included in Que

as compensatory measures.




SITE: Oak Ridge National Laboratory FACILITY (Building or Location): Building 9204-3

PARTITIONED AREA: Conversion Lab

Question 2: BARRIER TYPES

‘ibe each barrier identified above and its intended protective functions.

Worker Barrier Narrative:

Confinement System, Gloveboxes , Hood - Protect worker from contamination
Room - Protects the worker from radiological and chemical hazards

Protective Clothing - Protect worker from contamination

Alarm System - Protects workers by alerting to hazardous conditions

Public/Environment Barrier Narrative:

Facility/Building Boundary - Protects coliocated workers, environment and public from radiological and chemical hazards
HVAC/Confinement - Protects environment and public from radiological and chemical exposure during high consequence events.
Site Boundary- Protects environment and public from radiological and chemical hazards

Fire Suppression System - Protects environment and public from radiological and chemical hazards

Alarm System - Protects environment and public from fire, radiological, and chemical hazards

Criticality Barrier Narrative:
Double Contingency Applied - Nuclear Criticality Safety Approval (NCSA)

Administrative Barrier Narrative:

All operations are performed in accordance with written and approved procedures
Personnel are trained to current procedures
Material limits are established for materials
Authorization basis document is current and approved
Records are maintained, systems are monitored and tested, and building is inspected on a predetermined schedule
V*'~rker access to room is controlled
sable Conduct of Operations is in pface
.gency response is provided on a 24 hour per day basis

Page 1 06/25/98



SITE:  Oak Ridge National Laboratory FACILITY (Building or Location)

PARTITIONED AREA: Conversion Lab
, Question 3: HEU Holdings and Packaging
Material
Grade of Form Packaging Range No. of Mass
erial Form HEU Description Types Location of Age Packages (kg)
Oxides Enriched Pure oxides G1, B1, SS Other-specify a 0.0340
Rm 116
Cumulative Inventory Differences
0.0000
Describe packaging and its intended protective function(s).
Describe material at risk, whicn constitutes a source term.
06/02/96
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SITE: Oak Ridge National Laboratory

FACILITY (Building or Location):

PARTITIONED AREA:

Conversion Lab

Question 4: POTENTIAL CAUSES

Facility
L rocess Material Transfer
':I Inadvertent Transfers
D Aging/Degradation
D Equipment Failure
D Change in Mission
(] Other Collocated Hazards
D Corrosion/Embrittlement
D Inadequate Configuration Knowledge
D Combustible Loading
Inadequate Seals
D Water Sources
E] Inadequate Drains

Preventive Maintenance Failure

L]

N

AdIITUSUALUYE COlTo:
Human Error
Chemical Reactions
Contamination

Inadequacy ot Design Lasis

T

Design Deficiency
ooding
rire

Other SAR Accidents

Other-specify

nppuy

Material

D Aging

Container Seal Degradation
D Pressurization

D Pyrophoricity

D Radioactivity

D Chemical Reactivity
D Radiolvsis

D Volumetric Expansion
[ ) Oxidation

[ ] Flammability

D Toxicity

[ ] Hydroloysis

D Cr.stallization

[

L} el - apedly

NO000000HEEE00

L

External
Fire
Explosion
Earthquakes
Subsidence
Winds
Floods
Extreme Temperature
Snow
Ash Loading
Aircranl Crash

Vehicle Accident

Onsite Transporation '
Adjacent Facility Accident |
Gtlici-spcainy

|

06102438



sTe: Oak Ridge National Laboratory FACILITY (Building or Location):

PARTITIONED AREA: Conversion Lab

Question 4: POTENTIAL CAUSES

Deecribe Each Potential Cause ldentified Above:

“is over 50 years. Potential cause for failure involve the handling/transter of the HEU with additional causes of degradation of the
v. aners. A spill could be realized in the transfer process due to human error or failure to follow administraive controls.

Design basis of the building structure is unknown, seismic and high wind capacity of the building and HEPA filter equipment have not
been evaluated to the current DOE standard, DOE-STD-1020-94 During seismic or high wind event the building can collapse. possibly
breach containers integrity, and HEPA filter equipment failure.

06/02/96




SITE: Oak Ridge National Laboratory FACILITY (Building or Location):

PARTITIONED AREA: Conversion Lab

Question 5: POTENTIAL EFFECTS

Facility Material External
L dire [] criticality [ ] Loss of Site Integrity
[ ] Explosion Material Release Loss of Building Integrity
Contamination Breach of Packaging Release of Materials
[] criticality [] Fire [ ] Radiation and
Leakage/Spills D Other-specify Releases from Criiticality

(___] Other Accidents-specify

Structural Failure

Equipment Failure

(:l Material Release

Increased Raciodciivity Level

D Other-specify

Page 1 06/02/95



M. Oak Ridge National Laboratory FACILITY (Building or Location):

PARTITIONED AREA: Conversion Lab

Question 5: POTENTIAL EFFECTS

™ribe Each Effect Identified Above:
.

Aliakage/spill would result in the contamination of the facility and increased radioactivity level due to the material release.

dernal:

haseismic or high wind event the building can collapse and possibly cause breach of containers integrity , and HEPA filter equipment
falure.

06/02/9%
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{E: Oak Ridge National Laboratory

FACILITY (Building or Location): Building 9204-3

PARTITIONED AREA:

Uranium Lab

tstion 2: What barriers are used to protect the workers, the public and environment from HEU?

«h partitioned area identified in Question 1, fist the facility barriers used to protect the worker and the public/environment
webelow for identifying barriers. Multiple barriers usually employed should be noted. '

BARRIER TYPES

Yorker Barrier1 Public/Environmental Barriel’2 Criticality 1.2 Administrative B:m'ier3
Gloveboxes Facility/Building Bounda Double Contin i Procedure:

D y g 34 gency Applied Operation, Maint.

D Transfer System HVAC/Confinement D Double Contingency

D Duct
(] Fiter
| | Vault
} Room
a

Hot Cell/Canyon

| Hood
{_|Pising
[ ] shielding
[]pistance
[:] Respiratory Protection
Protective Clothing
‘ ﬂRemote Handling
Confinement System

1 Burial Ground

D Tanks

DAlarm System
D Temporary Barriers
Y] other-specify

Safe - UL listed "Class B”

E:]resistance rating by
HNA

| None
|

_

[] viquid Containment/Dike
D Bay, Cells, Magazines
[] Canyons

D Pads

Site Boundary

E] Trenches

o N T Tt e
P Sleiage vaun

Fire Suppression
Alarm System
I___] Other - Specify

Not Applied (specify)

(e.g., Mass
Absorbers
Geometry
Interaction
Concentration
Moderation
Enrichment
Reflection
Voiume)

Material Limts

Monitoring

Configuration
Control

Quality Assurance

Conduct of
Operations

1 HEOHEE

Autherization
Basis

Training
D Organization
[z] Lessons-Learned

Testing
[:l Trending
Records

D Standards
External
Regulation

Surveillance

Personnel Reliability
Assurance Program

Worker/Access
Occupancy Limits

Emgergency Response
[___] Other-specify

ers between HEU and worker.
Jars between HEU and public/environment.
1 Incudes management controls. Temporary administrative requirements are included in Question 6

5 compensatory measures.
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SITE: Oak Ridge Nationai Laboratory

FACILITY (Building or Location)

PARTITIONED AREA: Uranium Lab
Question 3: HEU Holdings and Packaging
Material
Grade of Form Packaging Range No. of Mass
| arial Form HEU Description Types Location of Age Packages (kg)
Metal Weapons Pure metal G1, B1 Other-specify 2 0.0974
Safe
Cumulative inventory Differences
0.0000
Describe packaging and its intended protective function s).
Describe material at risk, which constitutes a sourcea term.
06/02/96
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iiE: Oak Ridge National Laboratory FACILITY (Building or Location)

PARTITIONED AREA: Uranium Lab
Question 3: HEU Holdings and Packaging
Material
Grade of Form Packaging Range No. of Mass
ylal Form HEU Description Types Location of Age Packages {(kg)
el Very Highly Pure metal G1, B Other-specify 1 0.0009
Safe

|

(umulatlve Inventory Differences
1.0000

Describe packaging and its intended protective function(s).

Describe material at risk, which constitutes a source term.

06/02/96
Page 1
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SITE: Oak Ridge Nationai Laboratory

FACILITY (Building or Location)

PARTITIONED AREA: Uranium Lab
Question 3: HEU Holdings and Packaging
Material
Grade of Form Packaging Ran
. s ge No. of M
[ 2rial Form HEU Description Types Location of Age Packages (k;?s
Oxides Very Highly Pure oxides Other-specify ;
Safe 0.0046
Cumuiative Inventory Differences
0.0000
Describe packaging and its intended protective function(s).
G1/P3/B1/C4 (6 items, 1 can)
Describe material at risk, which constitutes a source term.
Page 1 06/02/96




Tt Oak Ridge National Laboratory FACILITY (Buiiding or Location)
PARTITIONED AREA: Uranium Lab

Question 3: HEU Holdings and Packaging

Material
Grade of Form Packaging Range No. of Mass
erlal Form HEU Description Types Location of Age Packages (kg)
Mides Very Highly Pure oxides PO, B1 Other-specify 1 0.0004
Safe

umulative Inventory Differences
.0000

Xscribe packaging and its intended protective function(s).
FUBIIC4 (2 items, 1 can)

Describe material at risk, which constitutes a source term.

06/02/96
Page 1
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SITE: Oak Ridge National Laboratory

FACILITY (Building or Location)

PARTITIONED AREA:

Uranium Lab

Question 3: HEU Holdings and Packaging

Material
Grade of Form Packaging Range No. of Mass
erial Form HEU Description Types Location of Age Packages (kg)
Oxides Very Highly Pure oxides G1, B1, Can Other-specify ; 0.0008
Safe
Cumulative Inventory Differences
0.0000
Describe packaging and its intended protective function(s).
Descripe material at risk, which constitutes a source term.
06/02/96

Page 1




k Oak Ridge National Laboratory FACILITY (Building or Location)

PARTITIONED AREA: Uranium Lab
Question 3. HEU Holdings and Packaging
Material
Grade of Form Packaging Range No. of Mass
xial Form HEU Description Types Location of Age Packages| (kg)
mpounds Very Highly Other PO, CO Other-specify 1 0.0000
Safe
nitrate

nulative Inventory Differences
0000

ueribe packaging and its intended protective function(s).

kseribe material at risk, which constitutes a source term.

06/02/96

Page 1
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SITE: Oak Ridge National Laboratory

FACILITY (Building or Location)

PARTITIONED AREA:

Uranium Lab

Question 3: HEU Holdings and Packaging

Material
Grade of Form Packaging Range No. of Mass
\ erial Form HEU Description Types Location of Age Packages (kg)
Compounds Weapons Other G1, Co Other-specify 1 0.0003
Safe
Nitrate

Cumulative Inventory Differences
0.0000

Describe packaging and its intended protective function(s).

Describe material at risk, which constiiutes a source term.

Page 1
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WTE: Oak Ridge National Laboratory

FACILITY (Building or Location):

Building 9204-3

PARTITIONED AREA:

Uranium Lab

Question 4: POTENTIAL CAUSES

Facility
|| Process Material Transfer
(] lnadvertent Transters
Aging/Degradation
Equipment Failure
D Change in Mission
D Other Collocated Hazards
D Corrosion/Embrittlement
D Inadequate Configuration Knowledge
D Combustible Loading
Inadequate Seals
D Water Sources
D Inadequate Drains

D Pievantive Maintenance Failure
Administrative Control
Human Error
D Chemical Reactions
D Contamination
Inadequacy of Design Basis
- Design Deficiency
_ Flooding
[ Fire

[:] Other SAR Accidents

D Other-specify

Material

D Aging
Container Seal Degradation
D Pressurization

[] Pyrophoricity

D Radioactivity

[] Chemical Reactivity

[:j Radiolysis

[ ] volumetric Expansion

[:j Oxidation

[ ] Flammability
D Toxicity

[ ] Hydrotoysis
D Crystallization
[ ] other - Specity

U 2 3

External

Fire

Explosion
Earthquakes
Subsidence

Winds

Floods

Extreme Temperature
Snow

Ash Loading

Aircratt Crash
Vehicle Accident
Onsite Transporation
Adjacent Facility Accident
Other-specify

page 1
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SITE: ©Oak Ridge National Laboratory FACILITY (Building or Location):  Building 9204-3

PARTITIONED AREA: Uranium Lab

Question 4: POTENTIAL CAUSES

sribe Each Potential Cause Identified Above:

Jdity:
Facility is over 50 years old and many of the systems require high maintenace due to aging. Potential cause for barrier failures involve
the handling/transfer of the HEU with additional causes of degradation of the containers. A spill could be realized in the transfer process

due to human error or failure to follow administrative controls.

Inadequacy of Design Basis, Design Deficiency - Design basis of the building structure is unknown, seismic and high wind capacity of the
building and HEPA filter equipment have not been evaluated to the current DOE standard, DOE-STD-1020-94.

External:

Earthguakes, subsidence, wind - Design basis of the building structure is unknown, seismic and high wind capacity of the building have
n >t been evaluated and the soil has not been characterized to the current DOE standard, DOE-STD-1020-94.

Page 1 06/21/96
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SITE: Oak Ridge National Laboratory FACILITY (Building or Location):

PARTITIONED AREA: Uranium Lab

Question 5: POTENTIAL EFFECTS

P--cribe Each Effect Identified Above:
<age/spill as a result of human error or breach of packaging could result in a material release and contamination of the lab.

In a seismic or high wind event the building can collapse and possibly cause breach of containers integrity , and HEPA filter equipment
failure.
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§IE. Ok Ridge National Laboratory FACILITY (Building or Location): Building 8204-3

. PARTITIONED AREA: Uranium Storage Vault

Question 2: BARRIER TYPES

ibe each barrier identified above and its intended protective functions.

ttker Barrier Narrative:
fsm, containers - Protects the worker from radiation.

tHcEnvironment Barrier Narrative:

fltyBuilding Boundary - Protects collocated workers, environment and public from radiological and chemical hazards.
$2Boundary - Protects environment and public from radiological and chemical hazards
fuSuppression - Protects environment and public from radiological and chemical hazards

Ulicality Barrier Narrative:
Z:Mle Contingency Applied - Approved Nuclear Criticality Safety Approval (NCSA)

ninistrative Barrier Narrative:

“usratinns are perfarmed in accordance with written and aporoved crocedures

*#itnnel are trained to current procedures

"zl limits are established for materials

~erzation basis document is current and approved

eds are maintained, systems are monitored and tested, and building is inspected on a predetermined schedule
ikt access to room is controlied

+; cable Conduct of Operations are in place

Tugency response is provided on a 24 hour per day basis

e 06/21/96



SITE: Oak Ridge National Laboratory FACILITY (Building or Location)

PARTITIONED AREA: Uranium Storage Vault
Question 3: HEU Holdings and Packaging
Material
Grade of FOI"m_ Packaging Range No. of Mass
wrial Form HEU Description Types Location of Age Packages | (k@)
Metal Very Highly Pure metal P1, B1, Pipe nip., | Other-specify 1 0.0240
Room 113,
Floor

Cumulative Inventory Differences
0.0000

Describe packaging and its intended protective function(s).

Describe material at risk, which constitutes a source term.

Page 1 06/02/96
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% Ok Ridge National Laboratory

FACILITY (Building or Location)

PARTITIONED AREA:

Uranium Storage Vault

; Question 3: HEU Holdings and Packaging
[ Material
Grade of Form Packaging Range No. of Mass

sfilForm HEU Description Types Location of Age Packages (kg)

I .

’ Weapons Pure metal P1.B1. X3 Other-specify 1 0.0143
Rroom 113,
Birdcage A

sitve lnventory Differences

I";rfepackaging and its intended protective function(s).

|
witmaterial at risk, which constitutes a source term.

06/02/96




Dak Ridge National Laboratory

FACILITY (Building or Location)

PARTITIONED AREA:

Uranium Storage Vault

Question 3: HEU Holdings and Packaging
Material S
Grade of Form Packaging Range No. of pass
rial Form HEU Description Types Location of Age Packages | (k@)
Weapons Pure metal G1, B1, styrene, pi Other-specify 1 0.0009
Room 113,
South Shelf

Jative inventory Differences
Ja

ribe packagin

sribe mat

g and its intended protective function(s).

erial at risk, which constitutes a source term.

06/02/88






SITE: Oak Ridge National Laboratory

FACILITY (Building or Location): Building 9204-3

PARTITIONED AREA: Uranium Storage Vault
L Question 4: POTENTIAL CAUSES
Facility Material External
L_l Process Material Transfer D Aging
‘ ] Fire
[] inadvertent Transfers [] Container Seal Degradation [ Explosion
. - lo
D Aging/Degradation D Pressurization Earthquak
‘ _ quakes
D Equipment Failure D Pyrophoricity Subsidenc
. . . e
D Change in Mission D Radioactivity Winds
[] other Collocated Hazards [ Chemical Reactivity [ Floods
D Corrosion/Embrittiement D Radiolysis D Extreme Temoer
D inadequate Configuration Knowledge D Volumetric Expansion l___] Sn pereture
ow
D Combustible Loading D Oxidation D Ash Loading
D inadequate Seals D Flammability [___] Aircraft Crash
[] water Sources D Toxicity [] venicle Accident
[] inadequate Drains [] Hydroloysis [] Onsite Transporation
D S aveniive Maintenance Failure E C-ysiallization D Adianant Fanility Accider
Administrative Control D Other - Specify [___] Other-specify

Human Error

D Chemical Reactions

D Contamination

inadequacy of Design Basis
Design Deficiency
Flooding

D Fire

D Other SAR Accidents

D other-specify




~

e 0Oak Ridge National Laboratory \ FACILITY (Building or Location):  Building 9204-3
| rPARTITlONED AREA:; Uranium Storage Vault

[

Question 4: POTENTIAL CAUSES
(! _ :

| “fibe Each Potentlal Cause |dentified Above:
y.

| futyls over 50 years old. Potential cause for failure involve the handlingftranster of the HEU with additional causes of degradation of
| sycontainers. A spill could be realized in the transfer process due to human error or failure to follow administrative controls.

wdequacy of Design Basis, Design Deficiency - Design basis of the building structure is unknown, seismic and high wind capacity of the
| hiding have not been evaluated, and the soil has not been characterized to the current DOE standard, DOE-STD-1020-94.

|

faternal. - . _— N
| tathquakes, subsidence. wind - Design pasis of the building structure is unknown, seismic and high wind capacity of the building have
| itbeen evaluated, and the soil has not been characterized to the current DOE standard, DOE-STD-1020-94.

I
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g. ©Oak Ridge National Laboratory

FACILITY (Building or Location):

PARTITIONED AREA: Uranium Storage Vault

Question 5: POTENTIAL EFFECTS

Fagility
ire
Explosion
Contamination
Criticality
L eakage/Spills

Other Accidents-specify

1

Structural Failure

1 3: Equipmaent Failum

i ki ; Matenal Release

{ §increassed Radicactivity Lawel

f:j Diher-spetily

-

s

Page 1

Materiatl
D Criticality
D Material Release
D Breach of Packaging
D Fire

D Other-specify

|

External

[:l Loss of Site Integrity
Loss of Building Integriy
Release of Materials

Radiation and
Releases from Criiticaity

06



96

Now
| mo— -
{0k Ridge Notional Labaratory FACILITY (Building or Locationy
. &L _

| PARTITIONED AREA: Uranitun Storage Val

Question 3: POTENTIAL EFFECTS h

N £ Ahove:

P -dbe Each Effect 1dentified ‘ . o -

: sismic or high wind gvent the building can coliapse and possibly cause breach of containers integrity fesuling in 2 materil toiease
« . cotamination

|

60288
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Question 7: Site Summary

Site: Oak Ridge National Laboratory

Provide an overall assessment of the site ES&H vulnerabilities.

.portant ES&H Concerns
Building 3027 - An ES&H concern is the unknown packaging configuration of HEU holdings.

Building 3019 - Two major concerns (i.e. those posing a marginal or greater risk to the public, worker, or environment) are; 1)

the unverified packaging condition of some of the HEU in the ventilated storge wells, 2) vulnerabilities associated with
contaminated (with low concentrations of HEU) solution in the P-24 tank.

Building 3500 - At the time of the SAT's visit to this facility, five grams of U235 powder were stored in a glass vial within a locked
cabinet. This caused a concern due to the potential breakage of the glass vial. Since that time, this glass vial has been

repackaged to protect workers. Also, an ES&H concern was two fission chambers that were being kept unrestrained on a
workbench.

Building 5505 - At the time of the SAT's visit to this facility, HEU in the form of liquid solutions were stored in glass viais on a

elevated shelf(~7 feet high). This caused a concern due to the potential breakage of the glass vials. Since that time, the glass
vials have been packaged in a metal can, eliminating this concern.

Description of HEU activities.

Storage and handling of highly radioactive U233 in buildng 3019 is the highest risk activities.

Current nlanned actions.

The material in Building 3019 storage wells is scheduled for inventory, package inspection, and repackaging as needed,
qinning in 1998 or 1999.

w1s eventually planned to seal the material in the P-24 tank in grout. No timetable has been scheduled for this action since the
material is still valuable as a neutron posion.

Noteworth program or practices.

Access to partitioned areas strictly limited to authorized individuals and areas maintained under lock at all time was observed in
the facilitites.

Building 3019 - The cited ES&H vulnerabilities exist within the confinement of ventilated cell structures. The unlikely event of a

breach in primary containment barriers could only occur within the secondary confinement boundaries. Although some of the
ventilation system components are aging, plans have been made and funding has been acquired to upgrade these components.

Page ] 06/28/









APPENDIX C

VULNERABILITY ASSESSMENT FORMS






—~ e —

t CakRidge National Laboratery

FACILITY (Bullding or Logation)

VULNERARILITY NO. QRNU/Ganeric/SAT/001

e

i
B

i:Title of Vulnerability _
<tad wind capacity for structdres at QRNL hes o

ot been evaiuated

x.‘k‘ZL:'E'xecfmv‘e S\;mn;;ﬂi esistance against 2 rmatenial refease due to natural phenomena meets DOE requirements. No
\.i ,};:s el o: ov:d. 2 r| sis has -ﬂe‘gn performed for each individual facility per the current DOE standard,
E‘ml-:‘z‘)?;;:;a Ta:a Hé&"i‘iambnmes for esch indivigual facility assosciated with Natural Phenamena are unknown.

»‘:‘v o - e VU -

06/25/96
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SITE: Oak Ridge National Laboratory

FACILITY (Building or Location)

VULNERABILITY NO. ORNU/Generic/SAT/001

L

Vulnerability Assessment Form

ck 3: Vulnerability Description/information

1))

Material and material form

Material at risk (give approximate mass (kg)
and composition of material which may
participate in the release - which is not
necessarily the inventory of material

at a given location).

\

packaging type and number of packages

|

Facility and other barrier

Condition or weakness

Block 4: Potential Causes and Effects of Barrier Failure
Structural failure of buildings during seismic or high wind event.

t - possible exposure of worker, environment, or public from material release.

biock 5: Compensatory Measures
Perform evaluation per current DOE standard on Natural Phenomena.

Block 6: Possible Consequences
Exposure and contamination of worker, environment and public.

06/25/96



v/

FACILITY (Building or Location}

£

02k Ridge National Laboratory

_ VULNERABILITY NO. ORNU/Generic/SAT/001 |
|

Vulnerability Assessment Form

ey

}Timeframe in which consequences of vuinerability might occur.

+ixd-likely to occur within the next 0-5 years
#-nol likely to occur during the facilities lifetime.

#4 Plans to mitigate or minimize potential vuinerability.
mncessary funding to implement DOE approved for performing Natural Pheneomenna evaluation of all identified ORNL

i,

06/25/96







FACILITY (Building or Location) Building 3019

St OakRidge Nationa! Laboratory

VULNERABILITY NO. ORNUL/3019/8AT/001

i “Title of Vulnerability
| Jrelease in storage wells.

vt Executive Summary
Jeblong periods of storage, it is antic

Txenis assumed to cause a leak of e insid
et
peded by radiolysis due to radiation effects of the materials insi

ipated that corrosion could affect the containment ability of the cans. In one scenario,
’ der in the storage wells. Another possibility is that fluorine and/or other elements are
P he can. This can lead to an unpressurized release.

L, hash - ntered with cans that have been previously removed from the storage wells.
e case has been encou

06/26/96
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SITE: Oak Ridge National Laboratory \ FACILITY (Building or Location) Building 3019 j

\ VULNERABILITY NO. ORNL/3019/SAT/001
Vulnerability Assessment Form
*k 3: Vuinerability Description/information

Material and material form Oxides
Impure Oxides

Material at risk (give approximate mass (kg)
and composition of material which may
participate in the release - which is not 1.0000

1
necessarily the inventory of material
at a given location).
Packaging type and number of packages V1, B1, CO
- . The Vessel Off Gas(VOG) system including roughing filters,
Facility and other barrier

HEPA filters and the 3020 stack.

Condition or weakness 1 kg is an upper limit in the amount of dispersable material.

The packaging type and age are for a typical can in the
storage wells.

Block 4: Potential Causes and Effects of Barrier Failure
Aging and corrosion of the cans or the material characteristics (radiation) may lead to a release.

Bl~~k 5: Compensatory Measures ‘
lerial is in storage wells which would take away airborne particles from a leak via the VOG. The material would pass through

rou..ng filters and HEPA filters before exiting out of tho 3020 stack.

Block 6: Possible Consequences
None expected.
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SITE: Oak Ridge National Laboratory

l FACILITY (Building or Location) Building 3019

\VULNERABILITY NO.

Vulnerability Assessment Form
Bl 10: Comments and references for parameter selection,

ORNL/3019/SAT/001

A .onservative assumption would be catastrophic failure and spill of powder.

Generally, corrosion is a gradual event. To date, no
cans have shown signs of deterioration. Assuming 10% of the released powder reaches the VOG system is thought to be very

conservative due to the tight it of the shield plug located in the weil over the cans. Once in the VOG system, the material would pass
through roughing filters, HEPA fiiters, and the 3020 stack before being released.

- Z
e 28

Date

Date
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3iITE: Oak Ridge National Laboratory FACILITY (Building or Location) Building 3019

ULNERABILITY NO. ORNLW/3019/SAT/002
Vulnerability Assessment Form
k 3: Vulnerability Description/Information

Material and material form Oxides

Impure Oxides

Material at risk (give approximate mass (kg)
and composition of material which may
participate in the release - which is not
necessarily the inventory of material

at a given location).

Packaging type and number of packages

0.1690 0

Co, B1, D2

Facility and other barrier

Condition or weakness 169 grams is the total amount of U-233 in the 1ab area.

Packaging type given for a typical can. Potential failure of
HEPA filter equipment, ventilation lines, and collapse of

Block 4: Potential Causes and Effects of Barrier Failure

An earthquake or high wind may cause HEPA filter equipment failure and collap

se of building. The resulting release of material can
casue worker contamination.

[ » Compensatory Measures
Ev.._ate HEPA filter equipment, ventilation lines, chimney stack and building to current DOE standards.

Block 6: Possible Consequences ‘ '
Potential hazard to worker likely to happen during seismic or high wind event.

06/26/96
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ITE: Oak Ridge National Laboratory LFACILlTY (Building or Location) Building 3019

lVULNERABILITY NO. ORNL/3019/SAT/002

Vulnerability Assessment Form

)-  410: Comments and references for parameter selection.

89
Date
Ao
Slgnéture, Teal Date
- 06/26/96

Signatdfe, Team Le der
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SITE: Oak Ridge National Laboratory

FACILITY (Building or Location) Building 3019

VULNERABILITY NO. ORNL/3019/SAT/003

Vuinerability Assessment Form

“k 3: Vulnerability Description/information

Material and material form

Solutions
Nitric acid

Material at risk (give approximate mass (kg)
and composition of material which may
participate in the release - which is not
necessarily the inventory of material

at a given location).

0.1280 0

Packaging type and number of packages

T1

Facility and other barrier

The tank is in a concrete bunker equipped with a
pump.

Condition or weakness

Amount of material listed is entire U-233 contents
tank.

Block 4: Potential Causes and Effects of Barrier Failure

Material could be released if a leak developed during transfer of liquid from the tank.

{ i Compensatory Measures

The wuncrete bunker in which the tank is located is instrumented to detect leaks. Another tank of the same dimensions resides i

bunker and could be available for material transfer.

Block 6: Possible Consequences

No facility worker injury due to assumption that the transfer is unattended (i.e., no worker present).
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SITE: Oak Ridge National Laboratory FACILITY (Building or Location) Building 3019

VULNERABILITY NO. ORNL/3018/SAT/003

Vulnerability Assessment Form

B! 10: Comments and references for parameter selection.

A srvative assumption would be that all the liquid somehow makes it to White Oak Creek and a person downstream drinks 2 liers

from the Clinch River where White Oak Creek enters the river.

e - ﬁh o 6-29-96
. -y

Signature, Team Leéder/ /
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SITE: Oak Ridge National Laboratory FACILITY (Building or Location)  Building 3018

IVULNERABILITY NO. ORNL/3019/SAT/004

B ‘: Title of Vulnerability

Lo. . material in P-24 tank due to earthquake, tornado, or other disaster scenario

Block 2: Executive Summary

The concrete bunker around the P-24 tank have not been evaluated to the current DOE standards. This could cause containment
failure.

06/26/¢
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SITE: Oak Ridge National Laboratory FACILITY (Building or Location)  Building 3019

IVULNERABILITY NO.  ORNL/3019/SAT/004

Vulnerability Assessment Form

B " Timeframe in which consequences of vulnerability might occur.

N a high wind or seismic event is likely during the facility lifetime, although a high wind event is more likely to occur

Block 8: Plans to mitigate or minimize potential vulnerability.

Plan to eventually seal material in P-24 tank in grout which will reduce the likelihood of release during a natural disaster. No schedule
for these plans have been made since the material is still useful as a neutron poison.
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1. Individual Facility Authorization Bases (Basis for Interim
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